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LETTER  OF  TRANSMITTAL. 


National  Academy  of  Sciences, 

January  27, 1916. 
The  Honorable  Thomas  R.  Marshall, 

Vice  President  of  the  United  States, 

Washington,  D.  C, 
Sir:  I  have  the  honor  to  transmit  to  you  herewith  the  annual 
report  of  the  president  of  the  National  Academy  of  Sciences  for  the 
year  ending  December  31, 1915. 
Very  respectfully, 

Arthur  L.  Day, 

Home  Secretary, 
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ACT  OF  INCORPORATION. 

AN  ACT  To  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  {he  UrvUed 
States  of  America  in  Congress  assembled,  That  Louis  Agassiz,  Massa- 
chusetts; J.  BL  Alexander,  Maryland;  S.  Alexander,  New  Jersey; 
A.  D.  Bache,  at  large;  F.  B.  Barnard,*  at  large;  J.  G.  Barnard, 
United  States  Army,  Massachusetts;  W.  H.  0.  Bartlett,  United  States 
Military  Academy,  Missouri;  U.  A.  Boy  den,  Massachusetts;  Alexis 
Caswell,  Rhode  Island;  William  Chauvenet,  Missouri;  J.  H.  0.  CoflBn, 
United  States  Naval  Academy,  Maine;  J.  A.  Dahlgren,  United  States 
Navy,  Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles  H.  Davis, 
United  States  Navy,  Massachusetts;  George  Engelmann,  Saint  Louis, 
Missouri;  J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York; 
J.  M.  GUless,*  United  States  Navy,  District  of  Columbia;  A.  A.  Gould, 
Massachusetts;  B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massa- 
chusetts; A.  Guyot,  New  Jersey;  James  Hall,  New  York;  Joseph 
Henry,  at  large;  J.  E.  Hilgard,  at  large,  Illinois;  Edward  Hitchcock, 
Massachusetts;  J.  S.  Hubbard,  United  States  Naval  Observatory, 
Connecticut;  A.  A.  Humphreys,  United  States  Army,  Pennsylvania; 
J.  L.  Le  Conte,  United  States  Army,  Pennsylvania;  J.  Leidy,  Penn- 
sylvania; J.  P.  Lesley,  Pennsylvania;  M.  F.  Longstreth,  Pennsyl- 
vania; D.  H.  Mahan,  United  States  Military  Academy,  Virginia; 
J.  S.  Newberry,  Ohio;  H.  A.  Newton,  Connecticut;  Benjamin  Peirce, 
Massachusetts;  John  Rodgers,  United  States  Navy,  Indiana; 
Fairman  Rogers,  Pennsylvania;  R.  E.  Rogers,  Pennsylvania;  W.  B. 
Rogers,  Massachusetts;  L.  M.  Rutherford,  New  York;  Joseph  Sax- 
ton,  at  large;  Benjamin  Silliman,  Connecticut;  Benjamin  SUliman, 
junior,  Connecticut;  Theodore  Strong,  New  Jersey;  John  Torrey, 
New  York;  J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph 
Winlock,  United  States  Nautical  Almanac,  Kentucky;  Jeffries 
Wyman,  Massachusetts;  J.  D.  Whitney,  California;  their  associates 
and  successors  duly  chosen, .are  hereby  incorporated,  constituted, 
and  declared  to  be  a  body  corporate,  by  the  name  of  the  National 
Academy  of  Sciences. 

Sec.  2.  And  he  it  further  enacted.  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 


'  The  official  list  of  members  gives  the  name  of  F.  A.  P.  Barnard. 
« The  otBcial  list  of  members  gives  the  name  of  J.  M.  Gilliss. 
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own  organization,  including  its  constitution,  by-laws,  and  rules  and 
regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or 
otherwise;  to  provide  for  the  election  ot  foreign  and  domestic  mem- 
bers, the  division  into  classes,  and  all  other  matters  needful  or  usual 
in  such  institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  Avd  he  it  further  enacted,  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United 
States  as  may  be  designated,  and  the  academy  shall,  whenever  called 
upon  by  any  department  of  the  Grovemment,  investigate,  examine, 
experiment,  and  report  upon  any  subject  of  science  or  art,  the  actual 
expense  of  such  investigations,  examinations,  experiments,  and 
reports  to  be  paid  from  appropriations  which  may  be  made  for  the 
purpose,  but  the  academy  shall  receive  no  compensation  whatever 
for  any  services  to  the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

AMBNDBCENTa 

AN  ACT  To  amend  the  act  to  incorporato  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  act  to  incorporate 
the  National  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty-three,  be,  and  the  same  is  hereby,  so  amended  as 
to  remove  the  limitation  of  the  number  of  ordinary  members  of  said 
academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

AN  ACT  To  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  trust 
funds  for  the  promotion  of  science,  and  for  other  ptu-poaes 

Be  it  enacted  by  the  Senate  and  Iloxise  of  Representatives  of  the  United 
States  of  America  in  Confess  assembled,  That  the  National  Academy 
of  Sciences,  incorporated  by  the  act  of  Congress  approved  March 
third,  eighteen  hundred  and  sixty-three,  and  its  several  supplements, 
be,  and  the  same  is  hereby,  authorized  and  empowered  to  receive 
bequests  and  donations  and  hold  the  same  in  trust,  to  be  applied  by 
the  said  academy  in  aid  of  scientific  investigations  and  according  to 
the  wiU  of  the  donors. 

Approved,  June  20,  18cS4. 

AN  ACT  To  amend  the  act  authorizing  the  National  Academy  of  Sciences  to  receive 
and  hold  trust  funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Repersentatives  of  the  United 
States  of  America  in  Congress  assembled.  That  the  act  to  authorize  the 
National  Academy  of  Sciences  to  receive  anid  hold  trust  funds  for  the 
promotion  of  science,  and  for  other  purposes,  approved  June  twen- 
tieth, eighteen  hxmdred  and  eighty-four,  be,  and  the  same  is  hereby, 
amended  to  read  as  follows: 
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"That  the  National  Academy  of  Sciences,  incorporated  by  the  act 
of  Congress  approved  March  third,  eighteen  hundred  and  sixty-three, 
be,  and  the  same  is  hereby,  authorized  and  empowered  to  receive,  by 
devise,  bequest,  donation,  or  otherwise,  either  real  or  personal 
property,  and  to  hold  the  same  absolutely  or  in  trust,  and  to  invest, 
reinvest,  and  manage  the  same  in  accordance  with  the  provisions  of 
its  constitution,  and  to  apply  said  property  and  the  income  arising 
therefrom  to  the  objects  of  its  creation  and  according  to  the  instnic- 
tions  of  the  donors :  Provided,  Jiowever,  That  the  Congress  may  at  any 
time  limit  the  amount  of  real  estate  which  may  be  acquired  and  the 
length  of  time  the  same  may  be  held  by  said  National  Academy  of 
Sciences." 

Sec.  2.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 
expressly  reserved. 

Approved,  May  27,  1914. 
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ANNUAL  REPORT 

OP  THE 

NATIONAL  ACADEMY  OF  SCIENCES. 


The  year  1915  is  conspicuous  in  the  record  of  the  activities  of  the 
academy  because  of  the  establishment  at  the  beginning  of  the  year 
of  a  monthly  scientific  journal  called  the  Proceedings  of  the  National 
Academy  of  Sciences.  The  undertaking  was  entered  upon  without 
the  aid  either  of  an  endowment  or  of  a  govemmejit  subvention,  but 
through  voluntary  subscription  by  members  and  friends  imder  the 
pressure  of  an  acute  need  for  a  publication  broad  enough  in  scope  to 
include  all  the  interests  of  the  academy,  and  one  which  should  offer 
an  opportimity  for  the  prompt  and  accurate  annoimcement  of  the 
scientific  discoveries  of  members  and  others. 

It  is  not  the  purpose  of  the  proceedings  to  include  long  or  detailed 
papers  which  appear  more  appropriately  in  the  special  journals  con- 
ducted by  scientific  societies,  but  rather  to  supplement  this  detailed 
record,  which  is  prepared  usually  for  restricted  circulation  within 
the  branch  of  science  in  which  it  originates,  with  an  early  general 
announcement  of  the  essential  features  and  results  of  important 
investigations  both  in  the  interest  of  scientific  progress  and  of 
general  knowledge. 

It  is  particularly  important,  for  example,   that  the  results  of 

American  research  should  be  brought  to  the  attention  of  foreign 

investigators  both  in  Europe  and  in  South  America,  partly  for  the 

purpose  of  avoiding  duplication  of  effort  and  partly  in  order  to  secure 

appropriate  recognition  of  the  great  increase  in  the  productiveness 

of  American  research  during  recent  years.     The  National  Academy, 

through   its    official    affiliation    with    the    representative   scientific 

organizations  of  other  nations  and  its  close  relations  with  a  great 

number  of  unofficial  foreign  societies,  is  obviously  in  a  pecxdiarly 

favorable  position  to  disseminate  the  results  of  American  scientific 

work,  if  indeed  it  is  not  definitely  the  duty  of  the  academy  to  do  so. 

No  appropriate  organ  for  the   distribution  of  concise,   authentic 

reports  covering  the  whole  broad  field  of  American  scientific  studies 

has  existed  in  the  United  States  hitherto,  and  American  research  in 

consequence  is  much  less  well  known  abroad  to-day  than  it  is  entitled 

to  be. 
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There  is  already  evidence  that  the  present  eflfort  will  be  successful 
in  correcting  this  situation.  The  mailing  list  of  the  Proceedings 
already  includes  more  than  900  foreign  institutions  of  learning  and 
research,  distributed  in  all  parts  of  the  world,  in  addition  to  its 
American  correspondents.  To  this  great  body  of  scientific  workers 
the  academy  has  presented,  through  its  Proceedings,  this  first  year 
which  has  ju$t  closed,  166  papers.  To  the  academy  this  is  a  duty 
long  unfulfilled  rather  than  a  privilege,  perhaps,  but  its  value  to 
American  scientific  research  is  already  clearly  demonstrated  and  is 
likely  to  increase  rapidly  in  this  and  following  years. 

MEETINGS  OF  THE  NATIONAL  ACADEMY. 

During  the  year  1915  the  academy  held  two  stated  meetings,  the 
annual  meeting  in  April  at  Washington  and  the  autimm  meeting  in 
November,  at  New  York  City. 

ANNUAL  MEETING. 

The  sessions  were  held  in  the  United  States  National  Museum  and 
in  the  Oak  Room  of  the  Raleigh  Hotel,  Washington,  D.  C,  April  19, 
20,  21,  1915.  Fifty-eight  members  were  present,  as  follows:  Becker, 
Boltwood,  Britton,  Bumstead,  Cattell,  Chittenden,  Clark  (W.  B.), 
Clarke  (F.  W.),  Clarke  (J.  M.),  Conklin,  Coulter,  Crafts,  Cross,  DaU, 
Davenport,  Davis,  Donaldson,  Fewkes,  Frost,  Goodale,  Hague,  Hale, 
Harper,  Harrison,  Hayf ord,  Hillebrand,  Holmes,  Howell,  Jennings, 
Loeb,  Mall,  Meltzer,  Mendel,  Merriam,  Michelson,  Moore,  Morgan, 
Morley,  Nichols  (E.  L.),  Noyes  (A.  A.),  Noyes  (W.  A.),  Osborn  (H. F.), 
Osborne  (T.  B.),  Parker,  Pickering,  Pirsson,  Ransome,  Reid,  Remsen, 
Schuchert,  Scott,  Smith  (E.  F.),  Walcott,  Webster,  Welch,  Wheeler, 
White,  Woodward. 

BUSINESS  SESSIONS. 

The  president  announced  that  the  preparation  of   biographical 
memoirs  of  deceased  members  had  been  assigned  as  follows: 
Bowditch,  Henry  P.,  to  Walter  B.  Cannon, 
Davidson,  George,  existing  biography  approved. 
Gould,  Benjamin  Apthorp,  to  George  C.  Comstock. 
Mitchell,  Henry,  to  John  F.  Hayford. 
Mitchell,  Silas  Wier,  to  William  H.  Welch. 
Chandler,  Seth  Carlo,  to  William  L.  EUdn. 
Peirce,  Benjamin  Osgood,  to  E.  H.  Hall. 
Holden,  Edward  Singleton,  to  W.  W.  Campbell. 
Hill,  (jreorge  William,  to  E.  W.  Brown. 
Peirce,  Charles  Sanders,  to  J.  McK.  Cattell. 
Gill,  Theodore  Nicholas,  to  William  H.  DaU. 
Minot,  Charles  Sedgwick,  to  F.  P.  Mall. 
Billings,  John  Shaw,  to  Fielding  H.  Garrison. 
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The  president  announced  the  death,  since  the  autumn  meeting,   of 
one  foreign  associate: 
Auwers,  G.  F.  J.  Arthur,  elected  1883,  died  January  24,  1915. 

REPORTS  OF  THE  PRSSmENT  AND  THE  TREASURER. 

The  reports  of  the  president  ^  and  of  the  treasurer  ^  for  1914,  as 
transmitted  to  the  Senate  of  the  United  States  by  the  president  of 
the  academy,  were  presented  in  their  printed  form  and  approved. 

REPORT  OF  THE  HOBfE  SECRETARY. 

The  President  of  the  National  Academy  of  Sciences. 

Sib:  I  have  the  honor  to  present  the  annual  report  of  the  home  secretary  of  the 
National  Academy  of  Sciences  for  the  year  ending  April  21,  1915. 

The  memoir  of  the  National  Academy  of  Sciences,  volume  12,  part  1,  and  bearing 
the  title,  '^Monograph  of  the  Bombycine  Moths  of  North  America,"  by  A.  S.  Packard, 
edited  by  T.  D.  A.  Oockerell,  has  been  published  and  distributed  to  the  members, 
foreign  asBociates,  institutions,  and  reference  libraries;  volume  12,  part  3,  of  the 
memoira,  entitled,  "The  Turquois,"  by  Joseph  E.  Pogue,  has  also  been  published 
and  distributed;  part  2  of  this  same  volume  entitled,  "Variations  and  Ecological  Dis- 
tribution of  the  Snails  of  the  Genus  lo,"  by  Charles  C.  Adams,  has  received  final  con- 
sideration, and  is  now  waiting  to  be  bound  at  the  Government  Printing  Office;  the 
memoir  forming  volume  13,  being  "A  Catalogue  of  the  Meteorites  of  North  America,'* 
by  Oliver  C.  Fanington,  only  awaits  press  work  and  binding  before  it  is  issued. 

The  biographical  memoirs  of  John  Wesley  Powell,  Charles  A.  Schott,  and  Miers 
Fiflher  Longstjeth  have  been  published.  The  publication  of  the  memoir  of  Peter 
Lesley,  by  William  M.  Davis,  has  been  approved  by  the  committee  on  publication, 
and  the  biography  of  Henry  Morton,  by  Edward  L.  Nichols,  has  been  printed  and 
awaits  the  portrait. 

Three  members  have  died  since  the  last  annual  meeting:  Theodore  Nicholas  Gill, 
on  September  25,  1914,  elected  in  1873;  Charles  Sedgwick  Minot,  on  November  19, 
1914,  elected  in  1897;  and  Henry  Lord  WTieeler,  on  October  30,  1914,  electa  in  1909. 

Of  oxur  foreign  associates,  Eduard  Suess  died  on  April  26,  1914,  elected  in  1898; 
August  Weismann  died  on  December  5,  1914,  elected  in  1913;  Hugo  Kronecker  died 
on  June  6, 1914,  elected  in  1901;  G.  F.  J.  Arthur  Auwers  died  on  January  24,  1915, 
elected  in  1883. 

There  are  134  active  members  on  the  membership  list,  one  honorary  member,  and 
43  foreign  associates. 

Arthur  L.  Day, 

Hojne  Secretary. 

RSPORT  OF  THE  DIRBCTORS  OF  THE  BACHE  FUND. 

The  serious  illnefls  of  Dr.  Charles  S.  Minot,  the  chairman  of  the  board  of  directors  of 
the  Bache  fimd,  made  it  difficult  to  carry  on  the  work  of  the  board  for  several  months. 
His  death  in  November  last  left  a  vacancy  hard  to  fill  as  he  was  most  conscientious  in 
the  performance  of  his  duties.  After  careful  consideration  the  two  remaining  members 
of  the  board  elected  Prof.  Ross  G.  Harrison  the  third  member  and  he  accepted.  In 
turn  the  board  elected  the  tmdersigned  chairman. 

Since  the  last  annual  meeting  of  the  academy  the  following  appropriations  have 
been  made: 

>  Report  of  the  National  Academy  of  Sdenoes  for  the  year  1914,  pp.  11-56.        >  Idem,  pp.  57-66. 
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No.  182.  W.  0.  Kendall.  $600.  April  30,  1914.  Toward  the  expenses  of  illus- 
trations in  color  and  incidental  expenses  in  connection  with  Part  II  (Salmonidx) 
Fishes  of  New  England  to  bo  published  by  the  Boston  Society  of  Natural  History. 

No.  183.  C.  G.  Abbot.  $250.  June  29,  1914.  To  complete  and  test  on  Mount 
Wilson  in  CaUfomia  an  apparatus  consisting  of  a  concave  cylindric  mirror  of  about 
100  square  feet  surface  adapted  to  heat  oil  to  circulate  through  a  reservoir  containing 
ovens  and  water  pipes,  and  thereby  to  utilize  solar  radiation  for  cooking  and  for  heat- 
ing water  for  domestic  purposes. 

No.  184.  P.  W.  Bridgman.  $500.  September  14,  1914.  To  continue  the  work  on 
high  pressures,  especially  to  investigate  the  phase  changes  brought  about  in  various 
substances  by  very  high  pressure. 

No.  185.  Robert  W.  Hegner.  $160.  December  26, 1914.  To  determine  the  visible 
changes  that  take  place  during  the  dif!terentiation  of  the  germ  cells  in  the  embryos  of 
hermaphroditic  animals,  and  to  discover,  if  possible,  the  cause  of  these  changes. 

No.  186.  J.  Voftte.  $i800.  February  9,  1915.  For  the  determination  of  parallaxes 
of  southern  stars  by  transits.  The  Bache  fund  has  heretofore  granted  $1,000  for  this 
research.  It  is  conducted  at  the  Royal  Observatory,  Cape  of  Good  Hope,  wholly  at 
the  expense  of  Mr.  Viiote,  except  for  these  grants. 

No.  187.  H.  H.  Lane.  $500.  April  14, 1915.  To  make  a  comparative  study  of  the 
embryos  and  yoimg  of  various  mammals  in  order  to  determine,  by  physiologieal 
experimentation  and  morphological  observations,  the  correlation  between  structure 
and  fimction  in  the  development  of  the  special  senses. 

Ira  Rbmsen, 

CJioinnoTi. 
April,  1915. 

REPORT  OF  THE  TRUSTBBS  OF  THE  WATSON  FUND. 

The  will  of  the  late  James  Craig  Watson  provided  "for  the  promotion  of  astronomical 
science, "  but  he  expressed  the  wish  that  a  medal  should  be  given  and  that  tables 
should  be  prepared  of  the  motions  of  all  the  planets  discovered  by  him.  This  last 
wish  has  now  been  carried  out  in  a  most  satisfactory  manner  by  Prof.  A.  0.  Leuschner, 
so  that  the  income  which  has  been  used  for  this  purpose  during  the  last  14  years  is 
now  available  for  the  promotion  of  astronomical  science  in  other  directions. 

The  imdersigned  accordingly  recommend  the  following  votes: 

Resolved,  That  the  Watson  medal  and  the  sum  of  $100  be  awarded  to  Prof.  Aimin 
Otto  Leuschner,  for  the  skill  and  ability  which  he  has  shown  in  supervising  the  prepa- 
ration of  tables  of  the  Watson  asteroids,  involving  original  methods,  and  leading  to 
results  of  much  value  to  celestial  mechanics. 

Resolved,  That  the  sum  of  $500  from  the  income  of  the  Watson  fund  be  appropriated 
to  Prof.  John  A.  Miller,  director  of  the  Sproul  Observatory,  for  measuring  plates 
already  taken  for  the  determination  of  stellar  parallaxes. 

Resolved,  That  the  sum  of  $300  be  appropriated  from  the  income  of  the  Watson 
fund  to  Mr.  John  E.  Mellish,  to  enable  him  to  undertake  observations  at  the  Yerkee 
Observatory. 

E.  C.  Pickering,  Chairman. 
W.  L.  Elkin. 
Edwin  B.  Frost. 

April  2, 1915. 
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March  26, 1915. 
Prof.  E.  C.  Pickering, 

Chairman  Watson  Trustees  of  the  National  Academy  of  Sciences y 

Harvard  College  Observatory,  Cambridge. 
Dear  Sir:  I  beg  to  submit  the  following  statement  of  the  condition  of  the  Watson 
work  on  March  1, 1915.    This  is  a  continuation  of  the  reports  submitted  March  21, 1912 ; 
April  5, 1913;  and  AprU  1,  1914. 
1.  A  year  ago  I  reported  that — 

(a)  In  addition  to  the  12  planets  published,  3  planets,  (79)  Eurynome,  (150)  Nuwa, 
and  (121)  Hermione  were  ready  to  be  put  into  manuscript  form. 

(6)  That  (132)  Aethra  would  be  assigned  to  some  other  graduate  student  unless  Mr. 
Champreux  gave  assurance  that  he  would  make  progress.  You  will  remember  that 
this  planet  is  not  part  of  our  list,  as  it  is  considered  lost. 

(c)  That  (175)  Andromeda  was  completed  on  the  basis  of  our  revision  of  von  Zeipel's 
tables. 

(rf)  That  the  perturbations  (106)  Dione  of  the  Hecuba  group  were  developed  and 
that  it  remained  to  make  comparison  between  theory  and  observation. 

(e)  That  (100)  Hecate  and  (104)  Clymene  required  a  comparison  between  theory 
and  observation,  and  a  correction  of  the  elements. 

(/)  That  of  the  remaining  two  planets,  in  the  case  of  (94)  Aurora,  a  complete  revision 
of  the  perturbations  which  had  originally  been  done  by  Hansen's  theory  would  be 
required  on  the  basis  of  von  ZeipePs  theory,  and  that  no  work  had  as  yet  been  under- 
taken on  (168)  Sibyllii,  which  also  belongs  to  the  Hecuba  group. 

In  making  report  at  this  time  I  shall  refer  to  each  of  the  items  that  was  mentioned 
as  incomplete  in  my  last  report  under  (a)  to  (/). 
2.  (a)  and  (c).  These  four  planets  were  reported  as  entirely  completed  last  year. 
(6)  (132)  Aethra.  Mr.  Champreux  has  done  nothing  further,  and  Mr.  W.  D.  Alter  has 
recen%  undertaken  the  investigation  of  this  case.  As  Luther's  final  elements, 
accepted  by  the  Jahrbuch,  made  the  mean  motion  of  this  planet  very  nearly  three 
times  tiiat  of  Jupiter,  its  loss  has  been  a  matter  of  great  theoretical  interest.  Owing  to 
the  great  ease  and  accuracy  of  determining  orbits  by  my  own  method,  it  seemed  desir- 
able to  deduce  a  new  orbit  from  the  original  observations,  of  which  there  were  two 
sets,  extending  in  all  over  22  days.  One  set  of  these  observations  was  made  by  Watson 
with  a  ring  micrometer  at  Ann  Arbor,  and  the  other  set  was  made  with  a  Filar  microm- 
eter at  Marseilles,  France.  Watson  computed  two  orbits,  resulting  in  daily  motions 
of  980^^  and  846'',  respectively.  Watson's  orbits  were  based  entirely  on  his  own  ring 
micrometer  observations.  Luther  applied  systematic  corrections  to  these.  He  inves- 
tigated the  star  places  and  produced  a  definitive  orbit  on  the  basis  of  both  the  Ann 
Arbor  and  Marseilles  observations,  obtaining  a  mean  motion  of  904'',  and  this  orbit 
has  been  accepted  by  the  Jahrbuch  and  is  the  one  on  the  basis  of  which  extensive 
but  iruitleBS  searches  have  been  made  for  this  planet.  Mr.  Alter's  new  orbit  is  based 
entirely  on  the  Marseilles  observations,  while  Watson's  orbits  were  based  entirely  on 
the  ring  micrometer  observations.  Mr.  Alter  has  obtained  a  reliable  orbit  which 
agrees  exactly  with  the  rejected  orbit  of  Watson,  getting  a  mean  motion  of  844"  as 
conq)ared  with  that  of  Watson  of  846".  This  puts  an  entirely  new  aspect  on  the  whole 
problem  and  proves  that  the  search  for  this  planet  has  been  unavailable  on  account  of 
the  error  in  the  accepted  elements,  about  1'  of  arc  per  day  in  the  mean  motion,  which 
for  a  number  of  years  would  of  course  make  it  impossible  to  locate  it.  Mr.  Alter  will 
continue  this  problem,  compute  the  perturbations  without  charge  to  the  Watson  trus- 
tees, and  I  have  no  doubt  will  be  able  to  decide  what  has  become  of  the  planet. 
(d)  The  work  on  (106)  Dione  is  now  entirely  completed. 

(«)  Nothing  further  has  been  done  on  (100)  Hecate  but  in  the  case  of  (104)  Clymene 
a  complete  revision  by  von  Zeipel's  theory  is  nearly  completed. 
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(J)  Nothing  further  has  been  done  on  (94)  Aurora,  but  (168)  Sibylla  has  been  com- 
pleted entirely  on  the  basis  of  von  Zeipel's  theory. 

3.  The  investigation  of  the  perturbations  of  the  Wateon  asteroids  is  therefore  com- 
pleted with  the  exception  of  a  final  revision  of  (100)  Hecate  and  (94)  Aurora,  both  of 
which,  as  stated  above,  have  been  treated  by  Hansen's  method  with  unsatisfactory 
results.  We  do  not  anticipate  much  difficulty  in  finally  disposing  of  these  two  cases, 
on  account  of  the  very  favorable  conditions  existing  in  them  as  compared  to  (175) 
Andromache,  which  readily  yielded  to  our  investigation. 

4.  Under  these  circumstances  it  appears  certain  that  the  work  may  be  completed 
with  the  balance  of  the  appropriation  for  the  current  year.  Just  how  far  we  shall  get 
with  the  clerical  work  of  preparing  the  manuscript  on  the  available  balance  I  can  not 
say  at  this  time,  but  the  cost  of  this  clerical  work  will  be  slight.  At  any  rate  it  need 
not  be  considered  until  after  the  whole  volume  has  been  printed.  I  can  advance  the 
same,  if  necessary,  in  the  meantime. 

6.  The  total  appropriation  made  last  year  was  11,031.45,  which  included  a  balance 
of  $71.45  of  the  preceding  year  and  an  allowance  of  $80  per  month  for  the  current  year. 
Miss  Sophia  H.  Levy  continues  as  chief  computer,  with  the  assistance  of  Mr.  O.  D. 
Shane,  the  monthly  expense  being  $80.  Up  to  March  1  I  have  expended  $580,  leaving 
available  for  the  completion  of  the  work  the  sum  of  $451.45.  As  stated  above  this,  I 
think,  will  be  sufficient,  possibly  exclusive  of  the  clerical  work  of  preparing  the  man- 
uscript and  seeing  the  same  through  the  press. 

Respectfully  submitted, 

A.  O.  Leuschner. 

REPORT  OP  THE  COMMITTEB  ON  THE  HENJIY  DRAPER  FUND.' 

The  committee  unanimously  recommends  to  the  academy  that  the  following  grants 
for  research  be  approved: 

Five  hundred  dollsurs  to  Dr.  W.  W.  Campbell,  director  of  the  Lick  Observatory,  for 
the  purchase  and  construction  of  spectrographic  and  other  apparatus  for  use  with  the 
Crossley  reflector. 

Two  hundred  and  fifty  dollars  to  Dr.  S.  A.  Mitchell,  director  of  the  Leander  McCor- 
mick  Observatory,  for  the  purchase  of  a  machine  for  measuring  astronomical 
photographs. 

George  E.  Hale, 

Chairman. 

REPORT  OF  THE  COMMITTEE  ON  THE  J.  LAWRENCE  SMITH  FUND. 

In  regard  to  researches  now  in  progress  or  lately  completed  which  have  received  aid 
from  this  fund  the  committee  reports  as  follows: 

Grant  No.  3.  Edmimd  Otis  Hovey,  curator  in  geology  and  paleontolc^y  in  the 
American  Museum  of  Natural  History,  New  York,  received  in  1910,  a  grant  of  $400  in 
aid  of  the  study  of  certain  meteorites.  Metallographic  and  chemical  examinations  are 
in  progress.    Dr.  Hovey  is  at  this  time  out  of  the  country. 

Grant  No.  4.  Prof.  C.  C.  Trowbridge  of  the  department  of  physics  in  Columbia 
University  received  in  1910  a  grant  of  $400  in  aid  of  his  study  of  the  luminous  trains  of 
meteors.  The  academy  has  also  made  further  grants  of  $250  in  1912,  of  $250  in  1913, 
and  of  $250  in  1914.  The  important  work  of  collecting,  verifying,  and  tabulating 
records  of  observations  of  limiinous  trains  has  been  diligently  pursued.  Lately,  the 
oollection  and  preparation  for  publication  of  drawings  of  luminous  trains  has  been 
imdertaken.  In  accordance  with  the  vote  of  the  academy  in  1912,  three  payments 
have  been  made  from  this  grant  and  it  is  expected  that  the  fourth  and  last  installment 
will  be  required  during  the  current  year. 

Grant  No.  5.  Dr.  George  P.  Merrill,  curator  in  the  department  of  geology  in  the 
United  States  National  Museiun,  received  a  grant  of  $200  in  1910,  and  of  $200  in  1911 . 
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to  aid  in  the  study  of  the  occurrence  of  certain  elements  suspected  to  be  present  in 
anuJl  quantities  in  some  meteorites.  This  work  has  been  successfully  completed ,  and 
the  final  report  is  ready  for  submission  to  the  acad  emy ;  the  report  contains  a  tabulation 
of  all  available  trustworthy  analyses  of  meteorites,  and  is  accompanied  by  a  special 
paper  on  the  occurrence  in  meteorites  of  francolite  or  some  allied  phosphatic  mineral 
in  place  of  the  apatite  of  terrestrial  rocks. 

The  committee  recommends  that  the  meteorites  remaining  from  the  purchases  by 
Dr.  Merrill  be  deposited  by  the  National  Academy  of  Sciences  in  the  United  States 
National  Museum. 

Prof.  S.  A.  Mitchell,  University  of  Virginia,  has  applied  for  a  grant  of  $500  to  aid 
in  the  computation  of  orbits  of  meteors.  Dr.  Charles  P.  Olivier,  president  of  the 
American  Meteor  Society,  has  computed  orbits  from  some  9,000  observations  of  meteor 
paths,  and  has  some  thousand  observations  awaiting  reduction.  He  has  published 
two  important  papers  containing  several  hundred  computed  orbits.  The  committee 
recommends  the  grant  of  |500  to  Prof.  S.  A.  Mitchell,  to  aid  in  computations  of  orbits 
of  meteors. 

The  cash  balance  of  income  now  available  for  grants  is  $874.87,  and  the  invested 
income  is  |1 ,532.50. 

Edward  W.  Moblet, 

Chairman. 

REPORT  OF  THB  BOARD  OF  DIRBCTORS  OF  THB  BEN  JAMIN  APTHORP  GOULD  FUND. 

The  income  balance  of  the  Go^d  fund  is  now,  in  cash,  $404.64 ;  in  readily  negotiable 
secuiitieB,  $4,057.50;  and  in  an  unpaid  grant  to  the  Astronomical  Journal,  $1,000. 

F.   R.  MOULTON, 

Chairman. 
E.  E.  Barnard. 

RKPORT  OF  THB  DIRBCTORS  OF  THB  WOLCOTT  GIBBS  FUND. 

The  directors  of  the  Wolcott  Gibbs  fund  for  chemical  research  have  the  honor  to 
present  their  annual  report  to  the  National  Academy  of  Sciences. 

Since  the  last  report  three  grants  have  been  made  from  the  income  of  the  fund  as 
follows: 

III.  One  hundred  dollars  to  Prof.  W.  J.  Hale,  Ann  Arbor,  to  pay  for  assistance  in  a 
research  on  derivatives  of  2.3-diacetylpentadiene,  voted  May  15,  1914. 

Prof.  Hale  reports  that  he  has  prepared  the  cyclopentadiopyridazine  and  the  cor- 
responding phenyl  compound,  and  determined  their  composition.  He  hopes  to 
finish  the  research  before  the  summer  vacation. 

rV.  Two  hundred  dollars  to  Prof.  W.  D.  Haskins,  University  of  Chicago,  for  making 
a  special  potentiometer  and  galvanometer  to  study  cobaltamminee  and  ternary  sys- 
tems of  fused  salts.    Voted  November  25, 1914. 

Prof.  Haskins  reports  that  a  beginning  has  been  made  on  the  work  in  spite  of  his 
severe  sickness  and  the  fact  that  the  war  has  prevented  him  from  obtaining  part  of  the 
apparatus  from  Germany. 

Y.  A  second  grant  of  $100  to  Prof.  Mary  E.  Holmes  of  Mount  Holyoke  College  for 
asnstance  in  her  work  on  the  electrolytic  determination  of  cadmium.  Voted  March 
18, 1915. 

Prof.  Holmes  reports  that  she  has  purchased  platinum  electrodes  of  a  new  form,  and 
with  these  has  studied  the  deposition  of  cadmium  and  copper,  so  that  she  is  now 
beginning  to  study  the  electrical  separation  of  cadmium  from  other  metals. 

The  unexpended  income  of  the  fund  amounted  on  April  1  to  $111.99. 

0.  L.  Jackson, 

Chairman, 
25049^— S.  Doc.  264, 64-1 2 
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REPORT  OF  THE  COMMITTBB  OM  THE  BffURRAY  FUITD. 

The  committee  on  the  Sir  John  Murray  fund  has  to  report  that  during  the  year  1913 
there  were  exceptional  and  extraordinary  expenses  due  to  the  designing  and  stiikiDg 
off  of  the  Agassiz  medal,  rendered  necessary  by  the  terms  of  the  gift.  Tlie  committee 
deemed  best  not  to  touch  the  original  f imd,  and  the  income  derived  from  this  fund  at 
that  time  was  not  sufficient  to  meet  these  expenses.  The  conmiittee  therefore,  with 
the  consent  of  the  treasurer,  borrowed  from  the  general  fund  of  the  academy  a  earn 
sufficient  to  meet  these  needs.  On  December  31 » 19H,  a  portion  of  this  indebtednes 
was  repaid  from  the  income  derived  from  the  Murray  fund,  leaving  about  1300  still 
due.  By  the  end  of  the  present  calendar  year  the  entire  indebtedness  of  the  Mumy 
fund  to  the  general  fund  will  have  been  paid,  leaving  the  Murray  fimd  out  of  debt 
and  prepared  to  meet  the  legitimate  requirements  of  the  fund. 

This  Murray  fund  ($6,000)  is  now  drawing  interest,  and  yoiur  committee  in  charge 
of  this  fund  will  be  prepared  in  another  year  to  recommend  the  bestowal  of  a  second 
Agassiz  medal,  as  intended  by  the  donor  of  the  gift,  Sir  Jdrn  Murray,  or  possibly  to 
suggest  to  the  academy  a  contribution  to  further  the  science  of  oceanography. 

Arnold  Hague, 

Chairnum, 

REPORT  OF  THE  COMldTTEE  OM  AWARD  OF  BARNARD  MEDAL  FOR  MERITORIODS 

SERVICE  IN  SCIENCE. 

Yoiu*  conmiittee  on  award  of  the  Barnard  medal  begs  leave  to  submit  the  following 
report: 

The  committee  has  considered  many  candidates,  of  which  several  have  been 
esteemed  generally  worthy  of  recommendation  for  the  medal  in  question.  Tlie 
terms  of  the  specifications  concerning  the  award  of  this  medal  impose,  however, 
certain  restrictions  which  must  be  borne  in  mind.  These  specifications  are  contained 
in  the  following  paragraph  from  the  will  of  the  founder  of  the  fund  provided  for  the 
quinquennial  bestowal  of  this  medal: 

''A  gold  medal  of  the  value  of  $200,  established  by  the  provisions  of  the  will  of 
President  Barnard  and  endowed  by  him,  known  as  the  'Barnard  medal  for  meritori- 
ous service  to  science,'  is  awarded  quinquennially  to  such  person,  if  any,  whether  a 
citizen  of  the  United  States  or  any  other  country,  as  shall  within  the  five  years  next 
preceding  have  made  such  discovery  in  physical  or  astronomical  science,  or  such 
novel  application  of  science  to  purposes  beneficial  to  the  human  race,  as  in  the  judg- 
ment of  the  National  Academy  of  Sciences  of  the  United  States  shall  be  esteemed 
most  woithy  of  such  honor.** 

Observing  the  limitations  here  set  forth  and  giving  careful  attention  to  the  indi- 
vidual merits  of  the  candidates  considered,  your  committee  has  reached  the  unani- 
mous conclusion  that  William  Henry  Bragg,  professor  of  physics  in  the  University  of 
Leeds,  and  his  son,  W.  L.  Bragg,  now  a  student  at  the  University  of  Cambridge, 
should  be  recommended  for  the  next  award.  The  reasons  which  have  led  your  c<mii- 
mittee  to  this  conclusion  are  briefly  indicated  in  the  following  statement: 

The  doctrine  of  atomism,  foreshadowed  poetically  by  Leucippus,  Democritus,  and 
Lucretius,  and  raised  to  the  dignity  of  an  exceedingly  fruitful  hypothesis  by  Dalton 
and  the  modem  schools  of  chemists  and  physicists,  is  now  approaching  the  long- 
sought  stage  of  verification  and  demonstration.  Since  the  time  of  Dalton  a  multi- 
tude of  investigators  have  contributed  continuously  toward  the  attainment  of  this 
advanced  stage,  but  progress  has  been  remarkably  cumulative  and  rapid  during  the 
l)ast  quarter  of  a  century.  The  fundamental  importance  of  the  several  fields  oi 
research  in  which  the  atomic  structure  of  matter  is  now  being  establidied  is  suffi- 
ciently  indicated  by  the  fact  that  four  preceding  awards  of  the  Barnard  medal  have 
been  made  for  res^ux^hes  in  these  fields.    But  this  importance  is  now  emphaaiBed 
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r  by  tlie  recommendation  that  the  next  award  of  the  Barnard  medal  be  made  to 
Meam.  W.  H.  and  W.  L.  Bragg,  lather  and  son,  for  highly  meritorious  work  in  the 
same  fields. 

About  three  years  ago  Dr.  Laue  and  his  collaborators  of  the  University  of  Munich 
produced  some  remarkable  photographs  by  passing  a  narrow  beam  of  X-rays  through 
a  crystal  of  zinc  blende.  These  photographs  revealed  geometrical  figures  strikingly 
suggestive  of  the  molecular  structure  attributed  by  crystallographers  to  such  minerals. 
The  bearings  of  this  discovery  were  quickly  appreciated  by  a  number  of  inveetigat<Mrs, 
and  extraordinary  advances  in  crystallography,  in  the  theory  of  X-radiation,  and  in 
the  application  of  X-rays  to  the  study  of  matter,  have  rapidly  followed.  In  securing 
these  advances  the  Messrs.  Bragg  have  been  preeminent.  By  means  of  a  rare  combi- 
nation of  experimental  skill  and  theoretical  Insight  they  have  been  able  to  show 
that  X-rays  9ie  essentially  lig^t  rays  of  excessively  short  wave  length  and  that  crystal- 
line structure  is  definitely  molecular.  They  have  determined  the  order  of  wave  length 
of  X-rays  and  they  have  also  determined  the  order  of  the  intervals  which  separate  the 
molecules  in  certain  crystalline  forms.  In  a  noteworthy  series  of  luminous  publica- 
tions and  in  an  equally  noteworthy  series  of  masterly  public  expositions  they  have 
supplied  the  initial  methods  and  furnished  many  of  the  jH^liminary  results  which 
must  lead  to  a  still  more  productive  era  in  the  advancement  of  molecular  physics  and 
hence  in  the  advancement  of  the  entirety  of  phyaical  science. 

In  view  of  these  achievements  your  committee  hereby  unanimously  recommends 
that  Messrs.  W.  H.  and  W.  L.  Bragg  be  proposed  to  Columbia  University  for  an  award 
of  the  Barnard  medal  for  the  year  1915. 

For  the  committee. 

R.  S.  WOODWABD. 
REPORT  OF  THE  COMMITTBE  OM  SOLAR  RESEARCH. 

The  committee  begs  to  call  the  attention  of  the  academy  to  the  publication  of 
Volume  IV  of  the  Transactions  of  the  International  Union  for  Cooperation  in  Solar 
Research,  which  contains  the  complete  proceedings  of  the  last  meeting  in  Bonn, 
reports  of  the  various  conmiittees,  resolutions  adopted  by  the  Union,  and  several 
scientific  papers  on  solar  and  stellar  phenomena. 

The  four  volumes  of  transactions  already  published  by  the  Solar  Union  may  be 
obtained  from  Messrs.  Longmans,  Green  &  Co.,  Fourth  Avenue  and  Thirtieth  Street, 
New  York,  at  $2.50  per  volume. 

Gborob  £.  Halb,  Chairman, 

BUSINESS  FROM  THE  COUIICIL. 

Recommended: 

(a)  That  the  annual  dues  for  1915  be  |5. 

(6)  That  the  election  of  new  members  and  of  two  members  of  the  council  be  held 
Wednesday  morning,  April  21, 1915. 

(e)  That  the  treasurer  be  authorized  to  pay  the  annual  subscription  of  200  francs 
to  the  International  Association  of  Academies. 

(d)  That  the  American  Security  &  Trust  Co.,  of  Washington,  D.  C,  and  Spencer 
Trask  A  Co.,  of  New  York  City,  be  designated  fiscal  advisers  of  the  academy  for 
1915-16. 

(«)  That  the  time  and  place  of  the  autumn  meeting,  1915,  be  left  to  the  president 
and  the  home  secretary  with  power. 

(/)  That  the  following  bequest  from  Mrs.  Mary  Anna  Palmer  Draper  be  accepted: 

{KxtrMt  firom  tbB  will  of  Un,  Mary  Anna  Palmer  Dnper,  page  7,  section  9  (seoood  paragraph).] 
I  give  and  bequeath  to  the  National  Academy  of  Sciences,  Smithsonian  Institu- 
tiaiiy  Washington,  D.  C,  the  sum  of  twenty-five  thousand  dollars  ($25,000). 
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RESOLUTION. 

Tlie  National  Academy  of  Sciences,  desiring  to  express  its  deep 
appreciation  of  the  recent  bequest  of  Mrs.  Henry  Draper,  places  tha 
minute  upon  its  records. 

The  name  of  Draper  occupies  a  unique  place  in  the  annals  of  science  in  America. 
John  William  Draper,  author  of  "The  Intellectual  History  of  Eiurope,'*  was  a  pioneer 
of  American  research,  adding  by  his  own  investigations  to  the  progress  of  the  first  half 
of  the  nineteenth  century.  Henry  Draper,  his  son,  an  early  member  of  ^e  National 
Academy,  was  one  of  the  founders  of  astrophysics.  He  was  the  first  to  photograph 
nebul«e  and  the  first  to  secture  photographs  of  stellar  spectra  of  sufficiently  perfect 
definition  to  show  the  lines.  His  researches,  made  with  instruments  of  his  own  con- 
struction, are  being  continued  on  a  large  scale  by  the  Harvard  College  observatory. 
Mary  Anna  Palmer  Draper,  wife  of  Henry  Draper,  and  his  devoted  assistant  in  astro- 
physical  research,  has  endowed  the  Henry  Draper  Memorial  to  continue  his  investiga- 
tions.  Her  interest  in  the  National  Academy  was  manifested  by  her  constant  attend- 
ance at  its  meetings,  her  receptions  of  the  academy  at  her  home  in  New  York,  and  by 
two  important  gifts.  The  first  of  these,  made  in  1883,  established  the  Draper  gold  medal 
for  researches  in  astronomical  physics,  and  provided,  through  excess  income,  for  the 
assistance  of  many  investigations  in  this  field.  This  gift  has  now  been  supplemented 
by  a  bequest  of  |25,000,  to  be  known  as  the  John  S.  Billings  fimd,  the  income  of  which 
will  be  applied  at  present  toward  the  support  of  the  recently  established  Proceedings. 

The  academy  feels  that  this  appropriate  memorial  of  one  of  its  leading  members, 
providing  funds  greatly  needed  for  a  new  publication,  and  closing  a  long  series  of 
exceptional  services  to  science,  will  be  widely  and  gratefully  appreciated. 

A  copy  of  this  resolution  was  directed  to  be  forwarded  to  the 
family  of  Mrs.  Draper. 

REPORT  OF  THE  BDITORIAL  BOARD  OF  THE  PROCEEDINOS. 

The  editorial  board  of  the  Proceedings  reports  to  the  academy  that  four  numbers  of 
the  Proceedings  have  now  been  issued,  containing  67  original  papers  in  addition  to 
the  report  of  the  autumn  meeting,  notices  of  scientific  memoirs,  and  announcements. 
These  numbers  have  consisted  of  258  pages,  an  average  of  64  pages  per  number  and 
of  about  4  pages  per  article.  The  papers  are  distributed  among  different  sciences 
as  follows:  Mathematics,  11;  astronomy,  11;  physics,  none;  chemistry,  11;  geology,  2; 
paleontology,  1;  botany,  4;  zoology  (including  genetics),  12;  physiology,  8;  pathology, 
none;  anthropology,  5;  psychology,  2.  It  will  be  noticed  that  the  subjects  of  physics, 
of  geology  and  paleontology,  and  of  pathology  have  been  very  inadequately  repre- 
sented; and  the  editorial  board  urges  members  of  the  academy  in  these  fields  to 
endeavor  to  remedy  this  situation. 

An  edition  of  3,000  copies  of  these  four  numbers  has  been  printed.  Of  this  edition 
about  900  are  to  be  sent  abroad  to  the  libraries  of  universities  and  other  active  research 
institutions  upon  a  mailing  list  prepared  with  great  care  by  the  foreign  secretary, 
aided  by  members  of  the  editorial  board.  Of  this  edition  1,200  copies  have  also  been 
distributed  in  this  country  by  the  home  secretary  to  important  libraries  and  to  the 
thousand  persons  whose  names  are  starred  in  Cattell's  American  Men  of  Science. 

Arthur  A.  Noybs,  Chairman, 
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REPORT  OF  THB  COMMITTBB  ON  THE  COLLECTION  OF  HISTORICAL  PORTRAITS. 
MANUSCRIPTS,  AND  INSTRUMENTS,  INCLUDING  INSTRUMENTS  PURCHASED  AT 
THB  EXPENSE  OF  THE  TRUST  FUNDS. 

Your  committee  on  the  collection  of  historical  portraits,  manuscripts,  and  instru- 
ments, including  instruments  purchased  at  the  expense  of  the  trust  funds  which  are 
DO  longer  needed  for  the  original  purpose,  b^s  to  report  as  follows: 

That  the  coUection  of  portraits  of  the  members  of  the  academy  has  been  brought 
together  and  arranged  alphabetically. 

That  the  foreign  secretary  has  turned  over  the  medal  from  the  Groningen  Academy 
celebratiDg  its  three  hundredth  anniversary. 

That  the  following  apparatus  was  presented  by  Mrs.  Henry  Draper  and  has  been 
deposited  in  the  United  States  National  Museum: 
I  slit. 

1  spectrum  photograph  (broken). 
1  liquid  prism  cell. 
I  double  liquid  prism  cell. 
1  prism  with  2-inch  faces. 

1  package— attempts  of  Henry  Draper  to  rule  gratingy. 
1  speeulum  metal  ruled  surface  2  inches  square. 

1  Bunsen  burner. 

2  boxes,  12  photographs  each. 
1  box,  50  photographs. 

1  box,  34  photographs. 
1  box,  22  photographs. 
1  box,  15  daguerreotypes. 
1  box,  7  photographs. 
13  Geisler  ?  tubes. 

Charles  D.  Walcott,  Chairman, 

REPORT  OF  THE  COMBOTTEE  OF  CHAIRMEN  OF  SECTIONS. 

The  committee  of  chairmen  of  sections  of  the  academy  recommends  the  following 
rule  in  regard  to  the  nomination  of  members: 

The  chairman  of  each  section  of  the  academy  shall  submit  to  the  members  of  his 
section,  not  later  than  November  1  of  each  year,  a  ballot  containing  the  names  of  all 
those  persons  who  received  not  less  than  2  votes  in  the  nominating  ballot  of  the  pre- 
ceding year  and  of  any  other  persons  who  w^^  newly  proposed  for  consideration  at  that 
time.  Each  member  of  the  section  shall  be  expected  to  return  this  ballot  to  the  chair- 
man within  two  weeks  with  his  signature  and  with  crosses  placed  against  the  names 
of  those  persons  whom  he  is  prepared  to  indorse  for  nomination.  Each  member  may 
also  write  upon  the  ballot  in  a  place  provided  for  the  purpose  any  new  name^  which 
he  desires  to  have  included  in  the  ballot  to  be  submitted  to  the  section  in  the  following 
year.    The  vote  resulting  from  this  ballot  shall  be  regarded  as  informal. 

The  chairman  shall  then  submit  to  the  members  of  his  section  a  new  ballot  showing 
the  results  of  the  informal  vote;  and  each  member  shall  be  expected  to  return  this 
ballot  to  the  chairman  with  his  signature  and  with  crosses  placed  against  the  names 
of  those  persons  whom  he  will  indorse  for  nomination. 

The  chairman  shall  then  certify  to  the  home  secretary,  prior  to  January  1,  the  names 
of  those  persons  who  have  been  voted  for  on  this  second  ballot  by  a  majority  of  the 
members  of  the  section,  and  shall  furnish  him  a  list  of  the  publications  of  these  nomi- 
nees, as  required  by  the  constitution. 

A.  A.  Notes,  Chmrman. 

The  recommendation  of  the  committee  was  adopted  by  the  academy 
as  an  amendment  to  Rule  IV  (p.  58,  seq.). 
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SLBCnOM  OF  ICBBCBBRS  OF  THX  COUNCa. 

Mr.  W.  H.  Howell  and  Mr.  J.  M.  Coulter  were  chosen  members  of 
the  comicil  to  succeed  Mr.  W.  T.  Coimcilman  and  Mr.  R.  S.  Wood- 
ward.   

BLBCnON  OF  IfSW  BCBMBSRS. 

The  following  were  elected  members  of  the  academy  on  April  21. 
1915: 

Henry  Seely  White,  mathematician,  Vassar  College,  Poughkeepsie, 
N.  Y. 

Charles  Greeley  Abbot,  astrophysicist,  Astrophysical  Observatory, 
Smithsonian  Institution,  Washington,  D.  C. 

Robert  Andrews  MiUikan,  physicist,  University  of  Chicago,  Chicago, 

ni. 

Alexander  Smith,  chemist,  Colimibia  University,  New  York  Qty. 

Samuel  Wendell  WiUiston,  paleontologist.  University  of  Chicago, 
Chicago,  ni. 

William  Ernest  Castle,  zoologist.  Harvard  University,  Cambridge, 
Mass. 

Frank  Rattray  LiUie,  zoologist.  University  of  Chicago,  Chicago,  IlL 

Graham  Lusk,  physiologist,  Cornell  University  Medical  College, 
New  York  Gty. 

Victor  Clarence  Vaughan,  pathologist.  University  of  Michigan, 
Ann  Arbor,  Mich. 

Granville  Stanley  Hall,  psychologist,  dark  University,  Worcester, 
Mass. 

COMSTITUnOM  OF  THX  NATIONAL  ACADBMT  OF  8CIENCSS. 

The  draft  of  the  constitution  as  amended  and  unanimously  adopted 
in  the  committee  of  the  whole  at  the  Chicago  meeting,  printed  in  full 
on  pages  30-37,  Annual  Report  for  1914,  was  presented  by  the 
president  as  chairman  of  the  committee  of  the  whole,  and  adopted. 

RTTLBS. 

The  rules  revised  and  arranged  in  groups  to  correspond  with  the 
articles  and  sections  of  the  new  constitution  were  presented  and 
adopted  as  printed  on  pages  56-61  of  this  report. 

ANNOX7NCBMSNTS  OF  COMMTrTBB  PERSONNBL. 

The  president  annoimced  the  appointment  of  the  following  new 
members  of  standing  committees : 

The  Henry  Draper  fund:  J.  S.  Ames  in  place  of  A.  W.  Wright. 

The  J.  Lawrence  Smith  fimd:  E.  C.  Pickering  to  succeed  Raphael 
Pumpelly. 

The  Comstock  fxmd:  Elihu  Thomson  to  succeed  himself. 

The  Murray  fund:  W.  H.  Dall  to  succeed  himself. 

The  Marcellus  Hartley  fimd:  George  F.  Becker,  appointed  chair- 
man in  place  of  EUhu  Thomson,  resigned;  Theobald  Smith  to  suc- 
ceed Elihu  Thomson,  resigned.  . 
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AlfHOUKCBMBirr  OF  THB  AUTUMlf  BCBBTUf O. 

The  president  announced  that  an  invitation  had  been  received 
from  the  members  of  the  academy  living  in  New  York  City  asking 
that  the  autiunn  meeting  be  held  there,  and  that  this  invitation  had 
been  accepted. 

SaBNTmC  SESSIONS. 

The  following  program  of  scientific  sessions  was  carried  out  in  full 
at  the  annual  meeting  of  the  National  Academy  of  Sciences,  1915 : 

Program,  Annual  Mbbuno,  Apru.  19,  20,  21, 1916. 

Monday,  April  19,  1915. 
[2.30  p.  m.— Aadltorium,  National  Moseom.] 

Thcmiafl  H.  Moigan:  Localization  of  the  hereditary  material  in  germ  cells.  (30 
mbmtes.) 

PRORLBM8  OF  NUTRITION  AND  GROWTH. 

Jacques  Ix>eb:  Stimulation  of  growth.    (30  minutes.) 

Lafayette  B.  Mendel:  Specific  chemical  aspects  of  growth.    (30  minutes.) 

Eugene  F.  Du  Bois,  medical  director,  BusseU  Sage  Institute  of  Pathology  (by  invi- 

tation  of  the  program  committee):  Basal  metabolism  during  the  period  of  growth. 

(30  minutes.) 
I.  S.  Kleiner  and  S.  J.  Meltzer:  Retention  in  the  circulation  of  injected  dextrose  in 

d^MLncreatized  animals  and  the  effect  of  an  intravenous  injection  of  an  emulsion  of 

pancreas  upon  this  retention.    (10  minutes. ) 

[8  p.  m.— Aaditorlum,  Nattonal  Museum.] 

First  William  Biliary  Hale  lecture,  by  Thomas  Chrowder  Chamberlin,  of  the  Univer- 
sity of  Chicago.    Subject:  The  evolution  of  the  earth.    (Illustrated.) 

The  lecture  will  be  followed  by  a  conversazione  in  the  art  gallery  of  the  Museum. 
An  members  of  the  scientific  societies  of  Washington,  with  ladies,  are  cordially  invited 
to  attend  both  lecture  and  conversazione.    No  cards  are  necessary. 

Tuesday  f  April  tO,  1915. 
[10  a.  m.— Auditorium,  Natioiial  Museum.] 

Joel  Stebbins,  Draper  medallist:  The  electrical  photometry  of  stars.  (30  minutes, 
illustrated.) 

Creorge  £.  Hale:  A  vortex  hypothesis  of  sun  spots.    (20  minutes,  illsutrated.) 

Edwin  B.  Frost:  The  spectroscopic  binary,  mu  orionis.    (10  minutes,  illustrated.) 

Robert  W.  Wood:  One-dimensional  gases  and  the  experimental  determination  of 
the  law  of  reflection  for  gas  molecules.    (10  minutes,  illustrated . ) 

Robert  W.  Wood:  The  relations  between  resonance  and  absorption  spectra.  (15 
minutes,  illustrated.) 

Edward  L.  Nichols  and  H.  L.  Howes:  On  the  polarized  fluorescence  of  ammonio- 
nranyl  chloride.    (15  minutes,  illustrated.) 

Revert  A.  MilUkan  (by  invitation  of  the  program  committee):  Atomism  in  modern 
physics.    (30  minutes,  illustrated.) 

[3.30  p.  m.~Auditorlum,  National  Museum.] 

William  Monis  Davis:  Problems  associated  with  the  origin  of  coral  reefs,  suggested 
by  a  Shaler  memorial  study  of  the  reefs  of  Fiji,  New  Caledonia,  Loyalty  Islands,  New 
Hebrides,  Queensland,  and  the  Society  Islands,  in  1914.    (60  minutes,  illustrated.) 
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F.  W.  Clarke:  Inorgftnic  constituents  of  marine  invertebrates.    (16  minutes.) 
Roy  L.  Moody  (introduced  by  H.  F.  Osbom) :  Amphibia  and  reptilia  of  the  American 
Carboniferous.    (16  minutes,  illustrated.) 

Henry  Fairfield  Osbom  and  J.  Howard  McGregor:  Human  races  of  the  old  stone  age 
of  Europe,  the  geologic  time  of  their  appearance,  their  racial  and  anatomical  characters. 
(15  minutes,  illustrated.) 

Charles  A.  Davis,  geologist,  Bureau  of  Mines  (by  invitation  of  the  program  com- 
mittee): On  the  fossil  algse  of  the  petroleiun-yielding  Bhales  of  the  Green  River  forma- 
tion.   (15  minutes,  illustrated.) 
Nathaniel  L.  Britton:  The  forests  of  Porto  Rico.    (10  minutes.) 
J.  Walter  Fewkes:  Pictures  on  prehistoric  pottery  from  the  Mimbres  Valley  in  New 
Mexico  and  their  relation  to  those  of  Casas  Grandes.    (20  minutes,  illustrated.) 
Charles  B.  Davenport:  Inheritance  of  temperament.    (15  minutes.) 
Charles  B.  Davenport:  Inheritance  of  Himtington's  chorea.    (12  minutes.) 
E.  £.  Barnard:  A  singular  dark  marking  on  the  sky.    (5  minutes,  illustrated.) 
E.  W.  Brown  (introduced  by  R.  S.  Woodward):  Biographical  memoir  of  Geoige 
William  Hill.    (Read  by  title.) 

Wednesday,  April  21,  1915. 
[2.45  p.  m.~Auditorluiii,  National  Moseum.] 

George  H.  Parker,  official  representative  of  the  academy  upon  the  special  commis- 
sion appointed  by  the  President  of  the  United  States  to  study  and  report  upon  the 
Alaskan  fur  seals  diuring  the  summer  of  1914.  Subject:  The  fur-seal  herd  of  the 
Pribilof  Islands.    (Illustrated.) 

[4  p.  m.— Auditorium,  National  Muaeum.] 

Second  William  EUery  Hale  lecture,  by  Thomas  Ohrowder  Chamberlin,  of  the 
University  of  Chicago.    Subject:  The  evolution  of  the  earth.    (Hlustrated.) 

PRBSBNTATION  OF  THB  HBIIRT  DRAPER  MBDAL. 

At  the  annual  dinner  of  the  Academy,  held  at  the  Hotel  Raleigh 
April  20,  1915,  the  -Hemy  Draper  medal,  provided  by  the  Henry 
Draper  f imd,  was  awarded  to  Joel  Stebbins,  of  the  University  of  Illi- 
nois, in  recognition  of  his  work  on  application  of  the  selenium  cell  to 
stellar  photometry. 

AUTUMN  MEETING. 

The  autumn  meeting  of  the  academy  was  held  in  the  American 
Museum  of  Natural  History  at  New  York  City,  on  November  15,  16, 
17,  1915.  Forty-eight  members  were  present,  as  foUows:  Abbot 
(C.  G.);  Becker,  Boas,  Boltwood,  Britton,  Castle,  Cattell,  Chittenden, 
aark  (W.  B.),  Clarke  (F.  W.),  Clarke  (J.  M.),  Conklin,  Coulter, 
Crew,  Cross,  Davenport,  Day,  Donaldson,  Hague,  Harper,  Harrison, 
Hillebrand,  Holmes,  Howell,  Iddings,  Lindgren,  Loeb,  Lusk,  Mall, 
Mendel,  Michelson,  Morgan,  Morse,  Noyes  (A.  A.),  Osbom  (H.  F.), 
Osborne  (T.  B.),  Pickering,  Ransome,  Reid,  Richards,  Rosa,  Schuchert, 
Smith  (Theobald),  Van  Hise,  Walcott,  Webster,  Wheeler,  White, 
(H.  S.). 
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BUSINBSS  SESSION. 
The  home  secretary  made  the  foUowmg  amioimcements: 

DEATHS  SmCB  THB  ANNUAL  MBBTINO. 

Members. — John  UWc  Nef,  elected  1904,  died  August  13,  1915; 
Frederick  W.  Putnam,  elected  1885,  died  August  18,  1915. 

Foreign  associates. — ^Theodor  Boveri,  elected  1913,  died  October  15, 
1915;  Paul  Ehrlich,  elected  1904,  died  August  20,  1915. 

PUBUCATIONS  ISSUED  SINCE  THE  LAST  ANNUAL  MEBTINO. 

Proceedings,  volume  1,  numbers  1-11. 

Memoirs,  volume  12,  part  2,  memoirs  2  and  3,  volume  13,  as 
follows: 

Volume  12,  part  II.  Second  memoir,  Charles  C.  Adams:  The  varia- 
tions and  ecological  distribution  of  the  snails  of  the  genus  lo. 

Third  memoir,  Joseph  E.  Pogue:  The  Turquois;  a  study  of  its 
history,  mineralogy,  geology,  ethnol(^,  archseology,  mythology, 
folklore,  and  technology. 

Volume  13,  Oliver  Cummings  Farrington:  Catalogue  of  the  meteor- 
ites of  North  America  to  January  1,  1909. 

Biographical  memoirs:  John  Huntington  Crane  Coflin,  by  G.  C. 
Comstock;  Miers  Fisher  Longstreth,  by  Rebecca  C.  Longstreth; 
Charles  Anthony  Schott,  by  Cleveland  Abbe;  Henry  Morton,  by 
Ekiward  L.  Nichols;  John  Wesley  PoweD,  by  William  M.  Davis; 
Peter  Lesley,  by  WiUiam  M.  Davis. 

COMMITTSE  OHAVaBS. 

The  election  of  Edwin  B.  Frost  to  be  chairman  of  the  board  of 
directors  of  the  Bache  fund,  and  of  Arthur  Gordon  Webster  to  suc- 
ceed Ira  Remsen  as  a  member  of  the  board. 
The  board  is  now  constituted  as  follows: 
E.  B.  Frost,  chairman;  A.  G.  Webster,  R.  G.  Harrison. 
The  election  of  Theodore  WiUiam  Richards  to  succeed  Ira  Remsen 
as  a  member  of  the  board  of  directors  of  the  Wolcott  Gibbs  fund. 
The  board  is  now  constituted  as  follows: 
C.  L.  Jackson,  chairman;  T.  W.  Richards,  Edgar  F.  Smith. 
The  ad  interim  appointments  of  acting  chairmen  of  the  sections  of 
the  academy  are  as  follows: 

Mathematics:  E.  H.  Moore,  acting  chairman. 
Astronomy:  G.  C.  Comstock,  acting  chairman. 
Physics  and  Engineering:  R.  S.  Woodward,  acting  chairman. 
Chemistry:  A.  A.  Noyes,  acting  chairman. 
Geology  and  Paleontology:  Arnold  Hague,  acting  chairman. 
Botany:  J.  M.  Coulter,  chairman,  1915-1918. 
Zoology  and  Animal  Morphology:  E.  G.  Conklin,  acting  chair- 
man. 
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The  ad  interim  appointments  of  acting  chairmen — Contimied. 
Physiology  and  Pathology:  R.  H,  Chittenden,  acting  chairman. 
Anthropology  and  Pscyhology:  W.  H.  Holmes,  acting  chair- 
man. 

The  following  members  were  appointed  a  conmiittee  to  audit  the 
accounts  of  the  treasurer  in  accordance  with  Rule  V,  5:  William  H. 
Dall,  chairman;  Arthur  L.  Day,  F.  W.  Clarke. 

The  division  of  the  members  of  the  editorial  board  of  the  Proceed- 
ings into  three  groups,  one-third  of  them  retiring  annually,  in  accord- 
ance with  Rule  V,  1  was  announced  as  follows: 

December  /,  1916.— W.  B.  Cannon,  J.  McK.  Cattail,  J  M.  Coulter, 
Simon  Flexner,  R.  G.  Harrison. 

December  1,  1917.— C.  B.  Davenport,  E.  G.  ConHin,  E.  B.  Frost, 
W.  H.  Hohnes,  E.  H.  Moore. 

Decemher  1,  1918.— J.  M.  Qarke,  J.  J.  Abel,  R.  A.  Millikan,  Alex- 
ander Smith,  J.  P.  Iddings. 

DSLBOATSa 

Mr.  Arthur  L.  Day  represented  the  National  Academy  at  the 
inauguration  of  Dr.  F.  J.  Goodnow  as  president  of  Johns  Hopkins 
University  and  at  the  dedication  of  the  new  University  buildings  on 
March  20,  1916. 

Mr.  T.  H.  Morgan  represented  the  National  Academy  at  the 
fiftieth  anniversary  of  Vassar  College  and  the  inauguration  of  Dr. 
H.  N.  MacCracken  as  president  on  October  13,  1915. 

COMMrrTSB  ON  PANAMA  CANAL. 

The  president  annoimced  that  in  accordance  with  the  request  of 
the  President  of  the  United  States  he  had  appointed  the  following 
a  committee  of  the  academy  to  consider  and  report  upon  the  possi- 
bility of  controlling  the  slides  which  are  seriously  interfering  with 
the  use  of  the  Panama  Canal:  -C.  R.  Van  Hise,  chairman;  H.  L.  Abbot, 
G.  F.  Becker,  J.  C.  Branner,  Whitman  Cross,  Arthur  L.  Day,  J.  F. 
Hayford,  H.  F.  Reid,  R.  S.  Woodward,  R.  C.  Carpenter,  Arthur  P. 
Davis,  John  R.  Freeman. 

MARSH  FUND. 

The  treasurer  reported  that  Mr.  W.  W.  Famam,  executor  of  the 
estate  of  O.  C.  Marsh,  deceased,  had  transmitted  to  the  academy  on 
July  23,  1915,  the  ^al  payment  of  $750,  completing  the  legacy  of 
$10,000  left  by  Mr.  Marsh  to  the  National  Academy  of  Sciences. 

CONSOLroATION  OF  FUHDS. 

The  treasurer  reported  that  the  plan  for  the  consolidation  of  cer- 
tain funds  of  the  academy  for  investment  purposes  had  been  ap- 
proved by  the  fiscal  advisers  of  the  academy,  Messrs.  Spencer  Trask 
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&  Co.,  of  New  York,  and  the  American  Security  &  Trust  Co.,  of 
Washington,  D.  C,  and  that  by  direction  of  the  council  the  contem- 
plated consolidation  of  the  investments  would  be  completed  about 
February  1,  1916. 

RBPORT  OF  THE  COMMITTBB  ON  THE  HENRT  DRAPER  VXTND. 

The  committee  on  the  Henry  Draper  fund  recommends  to  the  academy  that  the 
following  appropriations  be  made  from,  available  income: 

Four  hundred  dollars  to  Dr.  Frank  Schlesinger,  director  of  the  Allegheny  observa- 
tory, to  be  applied  toward  the  construction  of  a  machine  for  measuring  astronomical 
I^otographs. 

Three  hundred  dollars  to  Dr.  Joel  Stebbins,  director  of  the  University  of  Illinois 
obsoiratory,  to  be  used  in  the  further  development  of  the  photo-electric  photometer 
and  its  application  to  the  study  of  variable  stars. 

Two  hundred  dollars  to  be  applied  toward  the  expense  of  publishing  the  Proceed- 
ings of  the  National  Academy. 

Gboroe  E.  Hale, 

CJunnnan, 

NAME  OF  THE  ACADEMY. 

The  following  motion  was  approved  by  the  academy: 

That  on  the  title  page  of  the  Proceedings  and  of  other  publications  of  the  academy, 
where  permiadble,  the  l^al  title,  National  Academy  of  Sciences,  be  followed  by  the 
woids  "of  the  United  States  of  America. " 

REPORT  OF  THE  COMMTTTEE  ON  THE  BCEDAL  FOR  EMmENCE  IN  THE  APPUCATION 
OF  SCIENCE  TO  THE  PUBLIC  WELFARE. 

As  no  names  of  candidates  were  laid  before  the  academy  at  the  autumn  meeting 
in  1914,  the  money  available  for  making  medals  will  be  added  to  the  principal  of  the 
Marcellus  Hartley  fund. 

At  the  stated  meeting  in  April  Mr.  Thomson  expressed  by  letter  a  desire  to  be 
relieved,  and  I  was  appointed  chairman. 

Tlie  committee  recommends  to  the  academy  that  the  medal  for  eminence  in  the 
application  of  science  to  the  public  welfeure  be  conferred  by  the  academy  at  its  annual 
meeting  in  1916  upon  Mr.  Cleveland  Abbe  and  Mr.  Gifford  Pinchot. 

In  1868  Mr.  Cleveland  Abbe  was  appointed  director  of  the  Cincinnati  Observatory. 
On  September  1, 1869,  he  inaugurated  daily  weather  reports  for  the  Cincinnati  Cham- 
ber of  Commerce.  The  favor  with  which  the  Cincinnati  observations  were  received  was 
brougjit  to  the  attention  of  Congress,  which  passed  a  joint  resolution  in  February,  1870, 
directing  the  Secretary  of  War  to  provide  for  weather  observations.  In  January,  1871, 
Gren.  Meyer  was  directed  to  take  charge  of  the  new  weather  bureau,  and  he  appointed 
Abbe  his  meteorologist.  In  the  first  year  Abbe  in  person  did  all  the  work  of  collating 
and  tabulating.  He  remained  in  the  Signal  Service  imtil  1891,  when  the  United 
States  Weather  Bureau  was  inaugurated  under  the  Department  of  Agriculture,  and 
in  this  bureau  he  has  served  ever  since.  It  is  apparent  that  the  weather  service  of 
the  United  States  owes  its  origin  and  a  very  large  part  of  its  efficiency  to  Mr.  Abbe. 
It  is  unnecessary  to  call  attention  to  the  ^t  that  the  warnings  sent  out  by  this  service 
have  saved  great  numbers  of  lives  and  vast  sums  of  money.  The  attempts  to  predict 
the  weather  on  scientific  principles  were  at  first  met  in  Europe  by  ridicule,  but  most 
of  the  £uroi>ean  countries  have  since  established  bvireaus  of  the  same  description, 
all  of  which  is  due  to  Abbe. 

As  to  the  work  of  Mr.  Gifford  Pinchot,  it  is  so  recent  and  well  known  that  a  few 
WOTds  will  sufi&ce.    Only  a  few  years  ago  the  tendency  in  the  United  States  to  squander 
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its  natural  resources  was  lamentable.  Mr.  Pinchot's  efforts  brought  about  the  reaction 
in  favor  of  conservation,  finding  earnest  support  and  sympathy  from  Mr.  Rooeevdt 
during  his  first  presidential  term. 

Mr.  Pinchot's  efforts  were  at  first  confined  to  forest  reserves,  these  being  in  his 
own  charge,  but  his  public  and  private  warnings  and  arguments  have  led  to  greatly 
increased  caution  in  the  expenditiue  of  the  national  capital. 

Groror  F.  Becker, 

Chairman. 

AWARD  OF  THBBCBDAL  FORBMINBNCB  IN  THB  APPUCATIOlff  OF  SCIBirCB  TO  THB 

PUBLIC  WBLFARB. 

Upon  recommendation  of  the  committee  on  the  medal  for  emi- 
nence in  the  application  of  science  to  the  public  welfare  and  the 
indorsement  of  the  coimcil,  the  academy  voted  to  award  two  medals 
at  its  annual  meeting  in  1916. 

To  Mr,  Cleveland  Abbe,  member  of  the  academy,  for  distinguished 
public  service  in  establishing  and  organizing  the  Weather  Service 
of  the  United  States. 

This  is  the  first  award  of  this  medal  to  a  member  of  the  academy. 

To  Mr.  Giflford  Pinchot  for  distinguished  public  service  in  oigan- 
izing  and  directing  the  movement  for  the  systematic  conservation 
of  the  natiu'al  resources  of  the  United  States. 

RBPORT  OF  THB  BDITORIAL  BOARD  OF  THB  PROCBBDINOS. 

The  editorial  board  of  the  Proceedings  presents  the  following 
brief  report  of  the  progress  during  the  past  year: 

The  first  10  iasues  of  the  Proceedings  have  consisted  of  562  pages.  In  the  numbers 
have  been  presented  reports  of  the  spring  meeting,  notices  of  the  scientific  and  biograph- 
ical memoirs  published  by  the  academy,  and  141  original  papers  averaging  very  nearly 
four  pages  in  length.  These  articles  have  been  distributed  among  the  different 
sciences  as  follows:  Astronomy,  29;  mathematics,  19;  chemistry,  18;  physiology,  16; 
genetics,  14;  anthropology,  11;  zoology,  10;  physics,  7;  botany,  4;  geology.  4;  psychol- 
ogy, 2;  various  other  sciences,  1  or  2  each. 

Two  well-attended  meetings  of  the  editorial  board  have  been  held  during  the 
year,  at  which  plans  were  discussed  of  increasing  the  number  of  contributions  to  the 
Proceedings,  of  enlarging  their  circulation,  and  of  improving  the  character  of  the 
journal.  A  foreign  mailing  list,  including  905  names,  has  been  prepared  by  the 
foreign  secretary,  with  the  cooperation  of  the  editors,  and  the  Proceedings  are  being 
circulated  in  accordance  with  this  list. 

A  statement  from  the  treasurer  shows  that  the  cost  of  printing  and  distributing  the 
first  10  numbers  of  the  Proceedings  has  been  $2,466.04,  and  that  the  other  chaiges 
on  the  proceedings  account  from  January  1. 1915.  to  November  9. 1915.  have  amounted 
to  $1,188.30. 

Arthur  A.  No  yes.  Chairman. 

NBW  RULB  RBPLACINO  RULB  IV.  1. 

Upon  recommendation  of  the  council  the  following  amendment 
to  the  rules  of  the  academy  was  adopted: 
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Rule  IV,  1,  to  read: 

'^The  tenn  of  service  of  each  chairman  of  a  section  shall  be  three  years,  to  date  from 
the  cloeing  session  of  the  April  meeting  next  following  his  election.  Chairmen  of 
sections  shall  be  chosen  by  mail  ballot,  the  member  receiving  the  highest  number 
of  votes  cast  to  be  deemed  elected.  It  shall  be  the  duty  of  each  retiring  chairman 
to  conduct  the  election  of  his  Bacceeaar  and  to  report  the  result  of  the  election  to  the 
home  secretary  before  the  April  meeting  at  which  his  term  of  service  expires.  Should 
any  section  fail  to  elect  a  chairman  before  November  1,  the  president  is  empowered  to 
appoint  a  temporary  chairman  to  serve  until  the  April  meeting  next  following.  No 
chairman  shall  be  eligible  for  reelection  for  two  consecutive  terms." 

SCIENTinC  SESSIONS. 

Following  is  the  program  of  the  scientific  sessions  at  the  New 
York  meeting: 

Ambbican  Museum  of  Natural  History. 

Monday,  November  15. 
{8  p.  m.— Auditorium,  flrat  floor.) 
Mich  A  El.  Idvgrskt  Pupin:  The  problem  of  aerial  transmission. 

Tuesday,  November  16. 
[10.30  a.  m.— Wwt  Assembly  Hall,  first  floor.] 

Edwin  G.  Conklin:  Nature  of  cell  x>olarity. 

W.  £.  Castle:  Is  selection  or  mutation  the  more  important  agency  in  evolution? 

A.  £.  Vbrrill:  Biheritance  of  clubbed  feet  through  five  known  generations;  in- 
boitance  d  abnormal  or  defective  thumbs  through  four  known  generations. 

Ohas.  B.  Davenport:  Heredity  of  stature. 

£.  0.  MacDowell  (introduced  by  Chas.  B.  Davenport):  Parental  alcoholism  and 
mental  ability— a  comparative  study  of  habit  formation. 

Jambs  B.  Murphy  (introduced  by  Jacques  Loeb):  Rdle  of  the  lymphocytes  in 
resistance  to  cancer. 

Graham  Lusk:  The  colcffimeter  as  an  interpreter  of  life  processes. 

T.  B.  Osborne  and  Lafayette  B.  Mendel:  The  resumption  of  growth  after  failure 
to  grow. 

W.  H.  Howell:  Ultramicroecopic  studies  of  the  fibrin-gel. 

C.  WnxLAM  Beebe  (introduced  by  Henry  Fairfield  Osbom):  Origin  of  the  flight 
d  birds. 

Frank  M.  Chapman  (introduced  by  Henry  Fairfield  Osbom) :  Ornithological  survey 
of  the  Andes  and  western  coast  of  South  America. 

Douglas  Houohton  Campbell:  Treubia. 

Marshall  A.  Howe  (introduced  by  N.  L.  Britton):  Fossil  calcareous  algae  from 
the  Panama  Canal  Zone  with  reference  to  reef -building  algae. 

A.  B.  Stout  (introduced  by  N.  L.  Britton):  Sterility  in  plants  and  its  inheritance. 

J.  N.  Rose  (introduced  by  N.  L.  Britton):  Recent  explorations  in  the  cactus 
dee^ts  of  South  America. 

Gbobob  H.  Shull  (introduced  by  Chas.  B.  Davenport):  Some  factors  affecting  the 
inheii^ince  ratios  in  shepherd's  parse. 

Herbert  M.  Richards  (introduced  by  R.  A.  Harper):  The  respiratory  ratio  of 
cacti  In  relation  to  their  acidity. 

R.  A.  Harper:  Some  studies  in  morphogenesis. 
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[2^  p.  m.— West  AaMmbly  Hall,  flist  floor.] 

Herbert  S.  Jennings:  Can  we  observe  organic  evolution  in  progress? 
John  M.  Coulter:  Orthogenesis  in  plants. 

Theodore  W.  Richards:  Investigations  recentiy  conducted  in  the  Wolcott  Gibbe 
Memorial  Laboratory. 

B.  B.  Boi/twood:  The  life  of  radium. 

Wednesday,  November  17. 

[10.30  a.  m.— West  Aasembly  Hall,  first  floor.] 

Alfred  G.  Mayer  and  Robert  S.  Woodward  (by  titie):  The  biography  of  Alfred 
Marshall  Mayer. 

C.  G.  Abbot:  The  solar  radiation  and  its  variability. 

A.  G.  Webster:  Experiments  and  theory  of  conical  horns;  instruments  for  meaflure- 
ments  of  sound;  an  instrument  for  finding  the  direction  of  a  fog  signal. 

Edward  C.  Pickering:  The  New  Draper  Catalogue. 

Hbnrt  Norris  Russell  (introduced  by  Edward  C.  Pickering):  On  the  albedo  of 
the  moon  and  planets. 

George  F.  Becker:  A  possible  origin  for  some  spiral  nebulae. 

L.  A.  Bauer  (introduced  by  R.  S.  Woodward):  Concomitant  changes  in  the  earth's 
magnetism  and  solar  radiation. 

Fred  E.  Wright  and  J.  C.  Hostetter  (introduced  by  Arthur  L.  Day):  Experi- 
ments on  the  mean  free  path  of  gases;  observations  on  Wood's  one-dimensional  gas. 

James  Kendall  (introduced  by  Alexander  Smith):  The  water  correction  in  con- 
ductivity determinations. 

Henrt  Fairfield  Osborn:  Extremes  of  adaptation  in  carnivorous  dinosaurs, 
tyrannosaurus  and  omithomimus. 

C.  K.  Leith  (introduced  by  C.  R.  Van  Hise):  The  influence  of  certain  minerals  on 
the  development  of  schists  and  gneisses. 

W.  M.  Davis:  Glacial  sculpture  of  the  Mission  Range,  Montana. 

Waldemar  Lindgren:  Crystallization  of  quartz  veins. 

E.  W.  Hiloard:  A  peculiar  clay  from  near  the  City  of  Mexico. 

George  P.  Merrill  (introduced  by  Arthur  L.  Day):  The  minor  constituenta  of 
meteorites  (by  title). 

DECEASED  MEMBERS. 
FREDERIC  WARD  PUTNAM. 

The  following  minute  on  the  life  and  services  of  Prof.  Putnam 
was  placed  upon  the  records  of  the  faculty  of  arts  and  sciences  of 
Harvard  University  at  the  meeting  of  October  26,  1915: 

Frederic  Ward  Putnam,  son  of  Ebenezer  and  Elizabeth  Appleton 
Putnam,  was  bom  in  Salem,  Mass.,  April  16,  1839,  and  died  August 
18,  1916.  His  ancestors  on  both  sides  were  early  immigrants  from 
England,  the  first  American  ancestor  being  John  Putnam,  who 
settled  in  Salem  in  1640.  The  father,  grandfather,  and  great-grand- 
father of  Prof.  Putnam  were  all  graduates  of  Harvard  College,  and 
the  associations  of  his  mother's  family  had  been  close  with  the 
institution  from  its  beginning. 

His  early  schooling  was  received  in  private  schools  and  at  home 
under  his  father's  tuition.    At  an  early  age  he  showed  great  interest 
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in  natural  history  and  had  thoughts  of  devoting  himself  to  scientific 
pursuits.    Promised  an  appointment  at  West  Point,  however,  he 
was  preparing  himself  to  adopt  a  miUtary  career  when  Louis  Agassiz 
met  him  at  the  museum  of  the  Essex  Institute  and,  recognizing  in 
him  a  keen  student,  persuaded  him  to  take  up  natural  history  as 
his  life  work.    His  preparation  for   the  military   profession  was 
accordingly  abandoned,  and  he  devoted  himself  at  once  to  the  study 
of  birds,  being  made  curator  of  ornithology  in  the  Essex  Institute  in 
1856.    In  the  following  year  he  was  made  assistant  to  Prof.  Agassiz, 
and  entering  the  Lawrence  Scientific  School  received  the  degree  of 
S.  B.  in  1862.    For  a  number  of  years  after  this  he  continued  his 
work  in  the  study  of  animal  life  as  curator  of  vertebrates  at  the 
Essex  Institute,  of  ichthyology  at  the  Boston  Society  of  Natural 
History,  and  as  assistant  in  the  museum  of  comparative  zoolc^y  at 
Harvard  University.    During  these  years  he  had  also  some  experi- 
ence in  museum  administration,  as  he  was  entrusted  with  the  charge 
of  the  museum  of  the  Essex  Institute  and  of  the  museum  of  the  East 
Indian  Marine  Society  in  Salem,  and  later  was  made  director  of  the 
museum  of  the  Peabody  Academy  of  Science  in  the  same  city.     In 
1873  he  was  chosen  to  fill  the  important  position  of  permanent 
secretary  of  the  American  Association  for  the  Advancement  of 
Science,  an  office  which  he  held  for  26  years.    Prof.  Putnam's  con- 
nection with  the  association  lasted  through  one  of  the  most  impor- 
tant periods  in  its  life,  and  to  his  energy  and  administrative  abihty 
much  of  its  success  was  due. 

Although  it  was  in  the  field  of  natural  history  that  Prof.  Putnam 
for  many  years  carried  on  most  of  his  work,  his  interest  in  archeology 
was  early  aroused.    While  attending  the  meeting  of  the  American 
Association  at  Montreal. in  1857  he  discovered  on  Mount  Royal  a 
small  kitchen-midden,  and  was  thus  among  the  very  first  in  this 
country  to  recognize  the  presence  of  the  remains  of  prehistoric  man. 
In  1874  Dr.  JeflEries  Wyman,  the  first  curator  of  the  Peabody  Museum 
of  American  Archeology  and  Ethnology,  died,  and  Prof.  Putnam  was 
appointed  to  take  the  place.     This  b^an  his  connection  with  the 
institution  of  which  he  was  the  director  for  over  40  years.     In  1886 
he  was  made  Peabody  professor  of  American  archeology  and  ethnol- 
ogy and  served  as  such  until  1909,  when  he  joined  the  group  .of 
the  emariti.     During  the  nearly  half  century  of  his  connection  with 
the  musetim  he  labored  unceasingly  to  build  up  its  collections,  both 
by  purchase  and  by  explorations  in  the  field.     He  was  one  of  the 
eariiest  to  realize  the  need  of  archeological  and  anthropological 
exploration  and  to  insist  that  careful  field  notes  and  data  are  equally 
important  with  the  specimens  themselves.    The  great  collections 
which  he  gathered  and  which  place  the  museum  in  the  forefront  of 
the  museums  of  this  country  are  a  witness  of  his  success. 
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With  the  appointment  to  the  Peabody  professorship,  Harvard 
University  became  one  of  the  first  institutions  in  the  country  to 
offer  instruction  in  the  field  of  anthropology  and  American  arche- 
olc^y.  Although  always  more  active  in  museum  and  field  work 
than  in  teaching,  Prof.  Putnam  strove  constantly  to  develop  the 
instruction  in  his  chosen  science  from  the  time  when,  before  any 
courses  were  offered,  he  had  several  voluntary  students  working 
under  his  direction,  to  the  very  last  days  of  lids  life,  when  nearly 
a  score  of  specialized  coiurses  were  offered  by  the  division  of  which 
he  had  for  so  long  been  the  head. 

Striking  as  were  the  results  of  his  work  here  at  Harvard,  his  influ- 
ence was  literally  nation  mde,  and  he  may  justly  be  called  one  of  the 
fathers  of  anthropology  in  America,  the  others  being  Brinton,  of 
Pennsylvania,  and  Powell,  of  Washington.  In  1892  he  was  made 
chief  of  the  department  of  anthropology  at  the  World's  Columbiao 
E^xposition  at  Chicago,  and  not  only  brought  together  what  was 
probably  the  greatest  archeological  and  anthropological  exhibit  ever 
gathered  in  this  country  up  to  that  time,  but  collected  by  the  aid  of 
numerous  collaborators  a  vast  mass  of  data  in  regard  to  our  native 
peoples  which  has  not  yet  been  fully  worked  up.  The  specimens  so 
brought  together  for  the  exposition  became  the  nucleus  of  the  present 
Field  Museum  of  Natural  History,  which  may  thus  be  regarded  as, 
in  its  origins,  of  his  making.  In  1894  Prof.  Putnam  was  made 
curator  of  anthropology  in  the  American  Museum  of  Natural  History 
in  New  York  City,  and  for  nearly  10  years  he  applied  to  its  adminis- 
tration and  to  the  building  up  of  its  collections  the  experience  he  had 
gained  in  Cambridge  and  Chicago.  It  was  again  largely  through  \m 
efforts  that  the  University  of  California  established  a  department  of 
anthropology  in  1903,  and  he  held  the  position  of  professor  of  anthro- 
pology and  director  of  the  anthropological  museum  in  that  institu- 
tion until  his  retirement  in  1909. 

In  his  long  life  of  scientific  work  a  great  deal  of  Prof.  Putnam's 
attention  was  necessarily  devoted  to  administrative  and  editorial 
duties,  but  he  found  time,  nevertheless,  for  the  writing  of  a  large 
number  of  scientific  papers,  and  the  bibliography  appended  to  the 
anniversary  volume  presented  to  him  in  1909  by  his  associates  and 
students,  contains  something  over  400  titles.  His  membership  in 
scientific  societies,  both  at  home  and  abroad,  was  extensive.  In  this 
country  he  was  a  member  of  the  National  Academy  of  Sciences,  the 
American  Academy  of  Arts  and  Sciences,  the  American  Philosophical 
Society,  and  a  great  many  others;  outside  the  United  States  he  -was 
an  honorary  or  corresponding  member  of  the  anthropological  societies 
of  Great  Britain,  Paris,  Stockholm,  Berlin,  Rome,  Florence,  and 
Brussels^  of  the  Royal  Society  of  Edinbiurgh,  and  others  of  minor 


Digitized  by 


Google 


BIOGRAPHICAL    NOTES.  33 

importance.  In  1868  he  received  the  degree  of  A.  M.  from  Williams 
College;  in  1894  the  d^ree  of  S.  D.  from  the  University  of  Pennsyl- 
vania; and  in  1896  the  Cross  of  the  L^ion  of  Honor  from  the  French 
Government. 

Prof.  Putnam  was  twice  married:  In  1864  to  Adelaide  Martha 
Edmands,  of  Cambridge,  by  whom  he  had  three  children,  two 
daTighters  and  one  son.  After  her  death,  15  years  later,  he  married 
in  1882  Ester  Ome  Clarke,  of  Chicago,  who,  with  his  three  children, 
survives  him. 

To  his  students  and  associates  Prof.  Putnam  endeared  himself  by 
his  kindliness  and  sympathy.  For  every  one  he  had  a  cordial  greeting 
and  a  pleasant  word.  He  was  ready  always  to  give  xmstintedly  of 
his  time,  and  so  far  as  he  was  able,  from  his  pocket,  to  anyone  who 
asked  his  aid.  He  had  the  gift  of  inspiring  those  with  whom  he  came 
in  contact  with  enthusiasm  for  research,  and  to  few  is  it  given  to  have 
so  wide  an  influence.  Until  the  very  last  years  the  great  majority 
of  those  in  this  country  who  were  working  in  the  anthropological 
field  had  been  associated  more  or  less  closely  with  Prof.  Putnam, 
either  as  students  or  colleagues  in  the  various  institutions  of  which  he 
he  had  been  a  member.  His  loss,  therefore,  is  widely  felt,  not  only 
because  he  was  an  able  administrator  and  the  last  of  the  three 
founders  of  anthropological  study  in  this  coimtry  but  also  because 
he  had  won  the  affections  of  so  many  as  a  teacher  and  a  friend. 
(Extract  from  Science,  n.  s.,  vol.  42,  p.  638.) 

PAUL  EHRLICH. 

Paul  E^Uch  was  a  genius  of  the  first  order.  He  was  bom  in 
Strehlen,  Germany,  March  14,  1854,  and  died  at  Frankfort-on-the- 
Main  August  20, 1915.  While  he  was  still  a  student  of  medicine,  the 
problems  presented  by  the  affinity  of  lead  for  certain  tissues  attracted 
his  attention.  From  speculating  on  the  nature  of  this  affinity,  his 
interest  grew  to  include  protoplasmic  aflSnities  in  general,  and  thus 
was  determined  the  direction  his  genius  should  take. 

Some  of  the  notable  results  of  his  early  investigations  are  dis- 
coveries in  bacterial  staining  methods,  which  proved  of  great  value  to 
Eoch  and  which,  ever  since,  have  been  in  daily  use  everywhere;  the 
microchemical  differentiation  of  leukocytes,  on  which  rests  the  study 
of  the  blood  for  clinical  purposes;  the  development  of  the  methylene 
bhie  reaction  on  living  tissues,  and  the  formulation  of  that  unique 
conception  of  protoplasmic  structure  and  function  on  which  he  based 
the  great  side-chain  theory  which  he  advanced  to  explain  the  reac- 
tions in  immunity  and  other  phenomena. 

What  might  be  termed  the  second  phase  of  Ehrlich's  work  con- 
cerned investigations  in  immimity  under  the  guidance  of  the  side- 
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chain  conception.  No  better  illustration  of  the  practical  useful- 
ness of  the  imagination  in  creating  a  successful  working  hypothesis 
can  be  given  than  the  results  achieved  by  Ehrlich  in  the  field  of 
immunity.  Perhaps  the  usefulness  is  seen  most  clearly  in  the  stand- 
ardization of  diphtheria  antitoxin,  which  was  a  direct  outcome 
of  experiments  devised  according  to  the  side-chain  idea.  Ehrlich's 
method,  to  the  exclusion  of  others,  is  used  aU  over  the  world;  but 
the  influence  of  the  work  carried  out  to  his  pupils  still  dominates 
investigation  in  all  branches  of  immunity  and  the  practical  use  of 
the  knowledge  obtained  therefrom. 

The  side-chain  theory  is  so  well  known  that  it  is  not  necessary  to 
restate  it  except  in  the  most  succinct  form.  A  toxin  or  other  antigen 
is  without  action  on  the  animal  body  unless  bound  by  molecular 
chains  in  the  cells — ^receptors.  But  when  so  boimd,  the  antigen 
causes  injury  to  the  cell,  and  subsequent  repair,  in  the  course  of 
which  there  is  an  overproduction  of  receptors,  which,  passing  into 
the  blood  and  lymph,  constitute  the  antibody  for  the  antigen  in 
question,  because  the  antigen  is  now  bound  and  neutralized  or 
destroyed  before  it  can  reach  the  cell.  As  expressed  by^  Behring, 
antibodies  are  free  cell  receptors,  and  the  elements  which,  when 
situated  in  the  cells,  are  essential  for  the  action  of  toxins,  for 
instance,  are  also  the  means  of  healing  when  free  in  the  blood.  In 
accord  with  the  principles  of  this  theory,  Ehrlich's  vivid  mind  coined 
numerous  new  words,  which  proved  helpful  in  the  discussion  of  new 
facts  and  ideas,  and  which  soon  passed  into  current  international 
usage. 

Ehrlich's  last  work  was  the  development  of  the  experimental 
chemotherapy  of  syphilis  and  certain  other  spirochetal  infections. 
To  discuss  this  wonderful  work  fully  in  all  its  ramifications  is  not 
possible  at  this  time.  The  scientific  world  has  accepted  *'the  de- 
velopment through  a  lengthy  series  of  systematic  biochemical  experi- 
ments, based  on  original  conceptions  of  the  affinities  of  cellular  con- 
stituents, of  a  successful  chemotherapy  of  important  himian  infec- 
tions, by  direct  attack  on  the  parasites  by  substances  specially  built 
up  for  that  purpose  and  introduced  from  without,"  as  the  fitting  cul- 
mination of  the  tireless  activities  of  an  altogether  imique  investiga- 
tive spirit.  As  pointed  out  elsewhere,  Ehrlich's  results  in  experi- 
mental chemotherapy  fully  justify  Huxley's  prediction  in  1881  that 
through  discoveries  in  therapeutics  it  would  become  possible  "  to  in- 
troduce into  the  economy  a  molecular  mechanism  which,  like  a  cun- 
ningly contrived  torpedo,  shall  find  its  way  to  some  particular  group 
of  living  elements  and  cause  an  explosion  among  them,  leaving  the 
rest  imtouched. 

Paul  Ehrlich  will  live  in  the  history  of  civilization  as  one  of  the 
great  investigators,  genial,  creative,  fertile,  excelling  in  "that  bold- 
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ness  of  the  scientific  use  of  the  imagination  which  alone  can  extend 
beyond  the  obvious  fact  and  reveal  the  unknown,"  one  of  the  great 
benefactors  of  mankind. 

He  was  elected  a  foreign  associate  of  the  National  Academy  of 
Sciences  in  1904. 

(Extract  from  Science^  n.  s.,  vol.  42,  p.  332.) 
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ANNUAL  REPORT  OF  THE  TREASURER. 

JAXfUART  1  TO  DECEMBER  31,  1915. 

To  the  President  op  the  National  Academy  of  Sciences: 

Sm:  I  have  the  honor  to  submit  the  following  report  as  treasurer 
for  the  fiscal  year,  January  1  to  December  31,  1915.  Before  present- 
ing the  detailed  statements  of  the  report,  some  special  features  of  the 
financial  transactions  of  the  year  will  be  mentioned: 

The  income  of  the  academy  during  the  year,  from  dues,  invest- 
ments, subscriptions  to  Proceedings,  contributions  to  the  Proceedings 
fund  and  William  Ellery  Hale  lectureship,  was  $16,685.03;  the 
expenditures,  exclusive  of  investments,  amounted  to  $9,115.34. 

The  sum  of  investments  held  by  the  academy  on  December  31  was 
$228,071.85  (price  paid),  yielding  on  that  date  at  the  rate  of  4.98  per 
cent.  The  total  income  from  investments  received  during  the  year 
was  $11,476.31. 

Changes  in  investments  may  be  summarized  as  follows:  Eight 
first-mortg^ge  notes  on  real  estate,  amoimting  to  $8,000,  were  paid 
in  full,  one  was  curtailed  by  the  payment  of  $1,000,  and  one  bond  of 
$1,000  was  called  and  paid;  bonds  were  purchased  to  the  amount  of 
$8,307.50  (face  value,  $8,500). 

The  academy  has  now  received  the  full  amount  of  $10,000,  be- 
queathed to  it  by  the  late  O.  C.  Marsh,  the  final  payment  of  $750 
having  been  received  during  the  year. 

The  special  fund  contributed  by  members  and  friends  of  the 
academy  toward  the  expenses  of  the  publication  of  the  Proceedings 
amoimts  to  $1,148.70. 

Payments  made  on  grants  from  various  funds,  in  aid  of  research 
and  for  medals,  amounted  to  $6,915.56. 

TRUST  FUNDS  OF  THE  ACADEMY. 

The  trust  fimds  of  the  academy,  the  income  of  which  is  adminis- 
tered for  specific  purposes,  are  enumerated  below.  The  capital  of 
certain  fimds  has  been  increased  beyond  the  amount  of  the  original 
gift  or  bequest,  by  the  transfer  of  accumulated  income,  at  the  request 
of  the  donors  or  by  action  of  the  academy. 

Bachehind:  Bequest  of  Alexander  Dallas  Bache,  a  member  of  the  acad- 
emy, 1870.    To  aid  researches  in  physical  and  natural  sciences $56,  OOO.  00 

Watson  fund:  Bequest  of  James  C.  Watson,  a  member  of  the  academy, 
1874.    For  the  promotion  of  astronomical  science  through  the  award 

of  the  Watson  gold  medal  and  grants  of  money  in  aid  of  research 25,  OOO.  00 

36 


Digitized  by 


Google 


BEPORT   OF   THE   TREASUHER.  37 

Draper  fund:  Gift  of  Mjs.  Henry  Draper,  1883,  in  memory  of  her  husband, 
a  fonner  member  of  the  academy.  To  foimd  the  Henry  Draper  gold 
medal,  to  be  awarded  for  notable  investigations  in  astronomical  physics. 
The  balance  of  income  is  applied  to  aid  research  in  the  same  science $10, 000. 00 

Smith  fund:  Gift  of  Mrs.  J.  Lawrence  Smith,  1884,  in  memory  of  her  hus- 
band, a  former  member  of  the  academy.  To  foimd  the  J.  Lawrence 
Smith  gold  medal,  to  be  awarded  for  important  investigations  of  meteoric 
bodies  and  to  assist,  by  grants  of  money,  researches  concerning  such 
objects 10, 000. 00 

Gibbs  fund:  Established  by  a  gift  of  Wolcott  Gibbs,  a  member  of  the 
academy,  1892,  and  increased  by  a  bequest  of  the  late  Korris  Loeb, 
1914.    For  the  promotion  of  researches  in  chemistry 5,500.00 

Gould  fund:  Gift  of  Miss  Alice  Bache  Grould,  1897,  in  memory  of  her 
bther,  a  former  member  of  the  academy.  For  the  promotion  of  re- 
searches in  astronomy 20,000. 00 

Oomstock  fund :  Gift  of  Gen.  Cyrus  B .  Comstock ,  a  member  of  the  academy, 
1907.  To  promote  researches  in  electricity,  magnetism  or  radiant 
eneigy,  through  the  Comstock  prize,  of  money,  to  be  awarded  once  in 
five  years  for  notable  investigations.  The  fimd  is  to  be  increased 
ultimately  to  $15,000 11,337.50 

Marsh  fund :  Bequest  of  Othniel  Charles  Marsh,  a  member  of  the  academy, 

1909.  To  promote  original  research  in  the  natural  sciences 10, 127. 65 

Murray  fund:  A  gift  from  Sir  John  Murray,  1911,  to  found  the  Alexander 

Agassiz  gold  medal,  in  honor  of  a  former  member  and  president  of  the 
academy,  to  be  awarded  for  original  contributions  to  the  science  of 

oceanography 6, 000. 00 

Harttey  fund:  A  gift  from  Mrs.  Helen  Hartley  Jenkins,  1913-14,  in 
memory  of  her  father,  Marcellus  Hartley,  to  found  the  medal  of  the 
academy  awarded  for  eminence  in  the  application  of  science  to  the  public 

welfare 1,16a  00 

The  sum  of  $1,168  is  the  balance  of  the  original  gift  left  after  defraying  all  expenses 
of  the  first  award  of  this  medal.  By  action  of  the  academy,  the  fund  will  be  in- 
creased to  $1,200  from  accumulated  income. 

In  addition  to  the  above-named  trust  funds  the  academy  holds 
the  following: 

Agassiz  fund:  Bequest  of  Alexander  Agassiz,  a  member  of  the  academy, 

1910,  for  the  general  uses  of  the  academy $50, 000. 00 

Building  fund:  A  gift  from  Alexander  Agassiz  and  Theodore  N.  Gill, 

former  members  of  the  academy,  together  with  accumulated  income, 

toward  a  building  for  the  academy 8, 957. 02 

CONDENSBD  STATEMENT  OF  RECEIPTS  AND  EXPENDITURES,  1915. 

RBCSIPTS. 

Balance,  Jan.  1, 1915,  as  per  last  report $11,281.00 

Total  income  from  investments  during  1915 11, 476. 31 

Annual  dues: 

1913 5. 00 

1914 30.00 

1915 645.00 

Interest  on  bank  deposits 211. 80 

WilHam  EUery  Hale  lectureship 1,000.00 
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Refund  from  general  fund  to  Hale  lectureship $95.62 

Return  from  Hale  lectureship  to  general  fund T. 495. 62 

Contributions  to  Proceedings 1, 990.00 

Subscriptions  to  Proceedings 538.72 

Reprints  and  separate  numbers  of  Proceedings 376.81 

Addition  to  Marcellus  Hartley  fund 75.00 

Mortgage  notes  paid 9,000.00 

Bond  called  in 1,000.00 

Return  from  Murray  fund  to  general  fund 300.00 

Return  unexpended  balance  B.  O.  Peirce  grant,  No.  175,  to  Bache  fund.  325.03 

Balance  of  bequest  from  estate  of  O.  C.  Msu^h 750.00 

39,595.91 
EZPBNDITURBS. 

Investment  of  capital 6, 852. 50 

Investment  of  income 1, 455.00 

Accrued  interest,  account  changes  of  investments 110. 36 

Pa3nnents  from  trust  and  other  special  funds: 

Bache  fundr— 

R.  W.  H^:ner 1159. 96 

J.  Voate 401.00 

H.H.Lane 500.00 

E.J.  Werber 230.00 

H.  S.  Jennings 200. 00 

H.  W.  Norris 100.00 

P.  W.  Bridgman 500.00 

Draper  fund — 

Joel  Stebbins  (medal) 214. 60 

W.W.Campbell 500.00 

S.  A.  Mitchell 250. 00 

Frank  Schlesinger 400. 00 

Gibbs  fund — 

MaryE.  Hohnes 100.00 

Gould  fund — 

Astronomical  Journal 1, 000.00 

R.W.Wood 200.00 

A.  Van  Maanen 100.00 

Hale  lectureship — 

T.  C.  Chamberlin  honorarium 300. 00 

Return  to  general  fund 495. 62 

M.  Hartley  fund — 

Balance  on  dies  and  two  medals 432.00 

Murray  fund — 

Agassiz  medal— Return  to  general  fund 300.00 

Smith  fund — 

S.  A.  Mitchell 500.00 

Watson  fund — 

A.  O.  Leuschner 480.00 

J.  E.  Mellish 300.00 

John  A.  Miller 380.00 

Mrs.  A.  H.  Watson 100.00 

8, 143. 18 
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General  expenses: 
Bachefund — 

Printing  blank  applications |8. 76 

Proceedings — 

Salary,  managing  editor 750. 00 

Printing  and  distributing 2, 977. 37 

Expenses,  office  of  editor 315. 70 

Miscellaneous  expenses 257. 60 

Genoal  fund — 

Salary,  assistant  secretary  and  treasurer 600.00 

Treasurer's  office  (auditing,  bond,  printing,  etc.) 125. 00 

Home  secretary's  office  (clerical  help,  printing  consti- 
tution, lists  of  members,  circulars,  etc.) 688. 10 

Foreign  secretary's  office 66. 01 

Memoirs,  printing,  etc.... 1,266.84 

Refund  to  Hale  lectureship  fund 95.62 

Meetings — 

Annual  meeting,  lunches,  etc 639.33 

Postage  and  telegrams 61.75 

Election  of  members  (printing  diplomas,  etc.) 35. 65 

•y  887.72 

CaA  balance  in  bank,  Dec.  31, 1915:* 

Cash  income  balance 12, 228. 36 

TTninvested  capital 2,918.80 

39,595.91 
Unpaid  dues:  1914,  $10;  1915,  |70;  total,  $80. 

STATEMENTS  OF  ASSETS  AIO)  LIABILITIES,  DECEMBER  31,  1915. 

ASSETS. 

1.  Mortgage  notes,  secured  by  first  mortgages  on  real  estate $105, 750. 00 

2.  Bonds,  giving  name,  tBLce  value,  rate  of  interest,  and  cost: 

12  Broadway  Realty  Co.  first,  5  per  cent  gold,  due 
Sept.  1;  1926.  Purchase  money.  12  at  $1,000. 
Nob.  38,  50,  796,  963-5,  1068,  1616-20 $12,335.00 

10  Bush  Terminal  Building  Co.  first-mortgage  50-year 
sinking  fimd,  5  per  cent  gold  bonds,  due  Apr.  1, 
1960.    10  at  $1,000.    Nos.  138^-7  and  2805-9 9,850.00 

5  Chesapeake  &  Ohio  general  mortgage,  4.5's,  gold 
bonds,  due  Mar.  1,1992.  5  at  $1,000.  Nos.  15360, 
15351, 15352,  15353,  15354 : 4,556.25 

4  City  of  Tacoma  Green  River  special  water  fund 
No.  2,  5  per  cent,  due  Oct.  1,  1939.  4  at  $1,000, 
Nob.  1508, 1509,  1510,1511 4,150.60 

7  Cleveland  Electric  &  Illuminating  Co.  first-mort- 
gage 5  per  cent  gold  bonds,  due  Apr.  1,  1939.  4 
at  $500  and  3  at  $1,000  each.  Nos.  M6060,  M6096, 
M6097,  D261,  D262,  D263,  D264 5,100.00 

20  Cosmos  Club  4.5  per  cent  bonds,  due  July  1, 1949. 
20  at  $1,000.    Nos.  286-299,  301-305,  350 20,000.00 

7  Detroit  Edison  Co.  6's,  first  mortgage,  30-year  gold, 
due  Jan.  1,  1933.  7  at  $1,000.  Nos.  557,  2442, 
2443,3024,3252,3253,8086 7,180.00 

1  Two  outstanding  checks,  163.33. 
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2.  Bonds,  etc. — Continued. 

5  Dominion  Coal  Co.  (Ltd.)  fiMrmortgage  sinking- 
fund  gold  bonds,  5  per  cent,  due  May  1, 1940.    5  at 

$1,000.    Nos.  A1036-A1040 $5,000.00 

2  Greoigia  Bailway  &  Electric  Co.  first  consolidated 

mortgage,  5's,  sinking  fund,  gold,  due  Jan.  1,  1932. 

2at$l,000.    Nos.  1061,  1600 2,060.00 

13  Government  of  the  Province  of  Alberta  bonds, 

4.5  per  cent,  10-year  gold  debenture,  due  Dec. 

1,  1923.    2  at  $500  and  11  at  $100.    Nos.  2031 

and  2032,  1501-1511 2,02L25 

6  Government  of  the  Province  of  Alberta  bonds,  5 
per  cent,  10-year  gold  debenture,  due  May  1, 1925. 

1  at  $1,000  and  5  at  $500.    Nos.  2364,  B189-B195.      3, 395. 00 

1  Government  of  the  Province  of  Alberta  bond,  4.5 
per  cent,  10-year  gold  debenture,  due  Feb.  1, 
1924.    lat$500.    No.  2620 48L25 

6  Milwaukee  Railway  <&  Electric  Light  Co.  general 
and  refunding  mortgage  gold  bond,  series  A,  5 
per  cent,  due  Dec.  1,  1951.  6  at  $1,000.  Nos. 
2772,  5222,  5223,  5224,  3839,  3840 5,480.00 

6  Minneapolis  General  Electric  Co.  5  per  cent  30- 
year  gold  mortgage  bonds,  due  Dec.  1, 1934.  6  at 
$1,000.    Nos.  1621,  1622,  1949,  2004,  7579,  7580  . .      6, 080. 00 

4  Niagara  Falls  Power  Co.  first  mortgage,  5*s,  gold 
coupon  bonds,  due  Jan.  1, 1932.  4  at  $1,000.  Nos. 
5246,5247,6583,8358 4,100.00 

20  Riggs  Realty  Co.  3/30-year  coupon  bond,  first,  5's, 
due  Oct.  1,  1940.  20  at  $1,000.  Nos.  56,  60,  76, 
80,  etc.,  to  144 20,705.00 

9  Southern  Bell  Telephone  &  Tel^;raph  Co.  30-year, 
first  mortgage,  5's,  sinking  fund,  gold  bonds.  Due 
Jan.  1,  1941.  9  at  $1,000.  Nos.  M9739  M11576, 
M11577,  M11578,  M11579,  M13965,  M15568,  M15569, 
M15570 8,817.50 

1  Union  Electric  Light  &  Power  Co.  of  St.  Louis, 
first,  5's,  due  Sept.  1,1932.    1  at  $1,000.    No.  4169.      1,010.00 


$122,32L85 
3.  Bank  balance,  Dec.  31,  1915  » 15,147.15 


UABIUTIBS. 


243,  219. 00 


General  fund:                                                                                     Income.  Capital. 

Invested $4,700.00    

Uninvested 2,139.95    

Agassiz  fund: 

Invested $49,900.00 

Uninvested 100.00 

Bache  fund: 

Invested 2,575.00  55,917.95 

Uninvested 3,832.57  82.05 

1  Two  outstanding  checks,  163.13. 
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Building  fund:                                                                                 Inoome.  Capital. 

Inveeted 11,562.50  |5,490.00 

Uninvested 39L53  1,510.00 

Gomstock  fund: 

Inveeted 677.50  11,315.00 

Uninveeted 708. 82  22. 50 

Diaper  fund: 

Invested 1,036.00  10,000.00 

Uninvested 1,247.06    

Gibbs  fund: 

Invested 5,457.50 

Uninvested- 345. 77  42. 50 

Gould  fund: 

Inveeted 4,057.50  19,953.75 

Uninvested 859.65  46.25 

Marsh  fund: 

Invested 677.50  9,377.65 

Uninvested 271.88  750.00 

Murray  fund: 

Inveeted 5,965.00 

Uninvested 35.00 

Smith  fund: 

Inveeted 1,532.50  9,895.00 

Uninveeted 762. 27  105. 00 

Watson  fund: 

Invested 1,020.00  24,922.50 

Uninveeted 92.65  77.50 

Marcellus  Hkrtley  fund: 

Invested 1,020.00 

Uninvested 147.50  148.00 

William  EUery  Hale  lectureship: 

Invested 

Uninvested 300.00     

Proceedings: 

Invested 1,020.00     

Uninvested 1,128.70    

Total! 31,085.85  212,133.15 

31,085.85 

243,219.00 
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ACCOUNT  WITH  INDIVIDUAL 


ACADEMY   OF   SCIENCES,  1916. 
FUNDS  JAN.  1  TO  DEC.  31, 1915. 


Oeneral  fund. 

Building  fund. 

Income. 

Capital. 

Income. 

Capital. 

Balance  Jan.  1,1915: 

Cteh 

$1,416.65 
5,200.00 

2,769.18 
21L80 
300.00 

5.00 
30.00 
495.62 

$437.53 
1,077.60 

441.99 

$iaoD 

Invested 

6,990.00 

Reoelpts: 

Interest  on  inyestmnnts 

Interest  on  deposits 

Murray  fnnd  return , 

Annual  diies^ 

1913 

1914 

Hale  leotiireship  return 

Total 

10,418.25 

1,957.02 

7,ooaoo 

Disbursements: 

Oeneral  e^fpenieff 

3,482.68 
95.62 

Hale  leotn^^h^p  reftmd 

Accrued  interest 

2.99 

391.58 
1,562.50 

Balance  Deo.  31, 1915: 

Cash          . 

2,139.95 
4,700.00 

i,5iaoo 

6, 49a  00 

Inv  tf  ted 

Total 

10,418.25 

1,957.02 

7,ooaoo 

Mortgage  paid 

500.00 

i,5oaoo 

TnveRtment  made 

485.00 

AgassUfund. 

Badiefimd. 

Income. 

Capital. 

Income. 

Capital. 

Balance  Jan.  1,1915: 

Cash 

$100.00 
49,900.00 

$2,552.81 
2,575.00 

3,057.48 
325.03 

$67.06 

Invested 

55,932.96 

Receipts: 

Interest  on  investments 

Return  estate  of  B.  0.  Peiroe 

Total 

50,000.00 

8,510.27 

56,O0aOD 

Disbursements: 

W^yrants 

2, 09a  96 
8.75 
2.99 

3,832.57 
2,575.00 

General  expenses 

Accrued  interest 

Balance  Dec.  31, 1915: 

Cteh 

100.00 
49,90a00 

82:05 

Invtf  ted 

55,917.96 

Total 

50,000.00 

8,510.27 

66,000.00 

Mortgage  paid 

500t.OO 

Tnve^f^ment  rnede , . , 

485wOO 
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AecourU  with  individual  funds  Jan.  1  to  Dec.  SI.  1915 — Continued. 


Comstock  fund. 

Draper  fund. 

Income. 

Capital. 

Income. 

Capital. 

BakoMJan.  1,1915: 

Cash 

1620.81 
192.50 

576.00 

122.50 
11,315.00 

11,018.33 
2,035.00 

503.33 

Invested 

110,000.00 

Receipts: 

Totffvrt  on  hiTffftiiMnittt . 

TotaL 

1,389.81 

11,337.50 

3,646.66 

10,000.00 

Dbbanements: 

Warrants 

1,150.00 
214.60 

Nfldftl 

Accrued  interest 

2.99 

708.82 
677.50 

BalBiiceDeo.31,1916: 

Ctosh 

22.50 
11,315.00 

1,247.06 
1,035.00 

Invested 

10,000.00 

Total 

1,380.31 

11,337.50 

8,646.66 

10,000.00 

irnrtg^a^pf^... 

1,000.00 

'ir^efftTnent-  nia4« 

485.00 

Qibbs  fund. 

Ckmld  ftind. 

Income. 

Capital. 

Income. 

Capital. 

BabnceJan.  1,1915: 

Cash 

1164.49 

127.50 
5,472.60 

11,062.14 
4,057.60 

1,186.11 

118.76 

Inv«ted 

19,981.25 

Receipts: 

Interest  on  fn^estnientfi. ^ 

284.27 

Total 

448.76 

5,500.00 

6,305.75 

20,000.00 

Dfsbnrsements: 

WiHTants , , 

100.00 
2.99 

345.77 

1,300.00 
88.60 

859.65 
4,057.50 

Accrued  interest 

Balance  Dec.  31, 1915: 

Cash 

42.50 
5,457.50 

46.25 

Invested 

19,953.75 

TotaL 

448.76 

5,600.00 

6,305.76 

20,000.00 

IffflrtgAp^pAld... 

500.00 
485.00 

5,000.00 
4,972.50 
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Account  with  individual  fundi  Jan.  1  to  Dee.  Sly  1915 — Continued. 


ICaishfund. 

Income. 

Capital. 

Income. 

CapitaL 

Balanc*  Jan.  1, 1915: 

CJash 

$425.87 
192.50 

334.00 

$3&00 

Invested 

$9,377.05 

6,96Si00 

Receipts: 

Interest  on  fnyestments 

$300.00 

Ttst^tf^i^i o,  n,  MiM^    . . 

750.00 

TotaL 

052.37 

10,127.05 

800.00 

0,000.00 

Dbbunements: 

Return  tn  geni**!  fund r 

800.00 

Aoonied  interest 

2.99 

27L88 
077.50 

BalanoeDec.31,1915: 

Cash 

750.00 
9,877.05 

35.00 

Invested 

5,965.00 

TotaL 

952.87 

10,127.05 

800.00 

0,000.00 

Tp^estment  made 

485.00 

Smith  ftind. 

Watson  fund. 

Income. 

Capital. 

Income. 

Capital. 

Balance  Jan.  1,1915: 

Cash 

$800.56 
1,532L50 

57Z50 

$15.00 
9,96&00 

$8L15 
1,020.00 

1,271.50 

$77.60 

Invested 

24,922.50 

Receipts: 

Tnter^t  on  investment^f ,.,,.. 

TotaL 

2,  SOL  56 

10,000.00 

2,372.05 

25,000.00 

Disbursements: 

Warrants 

500.00 
0.81 

702.27 
1,532.50 

i,2oaoo 

Aoonied  interest 

Balance  Dec.  31, 1915: 

Cash 

106.00 
9,896.00 

92.05 
1,020.00 

77  60 

Invested 

24,922.50 

Total 

2,  SOL  58 

10,000.00 

2,372.65 

25,000100 

Bond  paid 

1,000.00 

9iaoo 

Investment  made 
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Proceedings. 

Hale  lectureship. 

Income. 

Capital. 

Income. 

Capital. 

Babnoe,Jan.I,1915: 

(Vh. 

$1,828.84 
1,020.00 

5a  00 

lDv«gt«d 

lotaeet  on  invcBtments 

Contribution  to  Hale  lectaraship 

fi,ooaoo 

Beprinta  and  separate  numbers 

370.81 

1,99a  00 

494.22 

44.50 

645.00 

Contribiitioa  to  Proceedings 

RalMcrfptVi««,  1915 

f^hwrtrtirn*,  i9ifi 

Ar^Tinal  t^rwf^,  !915 

1hU^Ct^n«hip  fV^Tl^ 

95.62 

Total 

6,449.37 

1,005.62 

Ofneral  expenses 

4,30a67 

Return  to  General  fund 

495.62 

doaoo 
soaoo 

Hfi'^flTMiUms . ••••••.■■•.  ••>  ... 

Bsknoe,  Dec.  31, 1915: 

Cteh 

1,128.70 

i,oaaoo 

btvested 

Total 

6,449.37 

1,005.62 



Hartley  fund. 

Income. 

Capital. 

BalBDoe,  Jan.  1,1915: 

Cuh 

t22.50 

$58aoo 

Invested ... 

1,02a  00 

Raoeipte: 

Interest  on  investments 

5a  00 
75.00 

Totri 

147.50 

i,6oaoo 

DWncnnMats: 

'^flneral  exptiTMes r ... 

432.00 

BdBnce,Dec31,1915: 

Cauiki .  .                       

147.50 

148.00 

Invftfted 

1,020.00 

Total 

147.50 

i,6oaoo 

Whitman  Cross, 

Treasurer. 


Januabt  6,  1916. 


Digitized  by 


Google 


46        ANNUAL    REPORT    NATIONAL   ACADEMY    OF    SCIENCES,  1915. 

REPORT  OF  THE  AUDITING  COMMITTEE. 

Washington,  D.  C,  January  14, 1916, 
We  hereby  certify  that  we  have  examined  the  secTirities  and  papers 
contained  in  the  box  of  the  National  Academy  of  Sciences  at  the 
American  Security  &  Trust  Co.'s  building  and  have  foimd  them  to 
correspond  with  the  Hst  checked  by  the  auditing  committee  on  Jan- 
uary 15,  1915. 

We  find  that  the  coupons  due  in  1915  have  been  cut  and  are 
accounted  for;  also  that  the  coupons  due  January  1,  1916,  have  been 
detached  and  are  accounted  for  by  an  appropriate  entry  in  the  pass 
book.  We  have  accepted  the  certified  statement  of  the  Capital  Audit 
Co.  as  to  the  correspondence  between  the  vouchers,  pass  book,  and 
accounts  of  the  treasurer  and  as  to  the  balance  shown  by  the  books 
of  the  treasurer  on  December  31,  1915,  and  certify  to  its  agreement 
with  the  balance  shown  by  the  report  of  the  treasurer,  by  his  check 
book  and  by  the  American  Security  &  Trust  Co. 

W.  H.  Dall. 
F.  W.  Clarke. 
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CONSTTTUnON  OF  THB  NATIONAL  ACADBMY. 

As  amended  and  adopted  April  17,  1872,  and  further  amended  April  20,  1875;  April 
21, 1881 ;  Aiwil  19, 1882;  April  18, 1883;  April  19, 1888;  April  18, 1895;  April  20, 1899; 
April  17, 1902;  April  18, 1906;  Novembw20, 1906;  April  17, 1907;  NovembOT20, 1907; 
April  20, 1911;  April  16, 1912;  April  21, 1915. 

PRSAMBLB. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
^proved  by  the  President  of  the  United  States  on  the  3d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  amendments  to  said  act 
approved  July  14, 1870,  June  20, 1884,  and  May  27, 1914,  the  National 
Academy  of  Sciences  adopts  the  following  amended  constitution  and 
roles: 

ARTICLB  I.->OF  BCBMBBRS. 

Section  1.  The  academy  shall  consist  of  members,  honorary  mem- 
bers, and  foreign  associates.  Members  must  be  citizens  of  the 
United  States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  meetings 
of  the  academy,  wish  to  resign  the  duties  of  active  membership, 
may,  at  their  own  request,  be  transferred  to  the  roll  of  honorary 
members  by  a  vote  of  the  academy. 

Sec.  3.  The  academy  may  elect  50  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privil^e  of  attending  the  meetings  and  of  reading  and  communicating 
papers  to  the  academy,  but  shall  take  no  part  in  its  business,  shall 
not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of 
the  publications  of  the  academy. 

ARTICLE  n.--OF  THB  OmCBRS. 

SEcnoN  1.  The  officers  of  the  academy  shall  be  a  president,  a  vice 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
o(  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of 
votes  present,  at  the  first  stated  meeting  after  the  expiration  of  the 
current  terms,  provided  that  existing  officers  retain  their  places  until 
tlieir  successors  are  elected.  In  case  of  a  vacancy,  the  election  for 
six  years  shall  be  held  in  the  same  manner  at  the  meeting  when  such 
vacancy  occurs,  or  at  the  next  stated  meeting  thereafter,  as  the 
academy  may  direct.    A  vacancy  in  the  office  of  treasurer  or  home 

250^*— S.  Doc.  264.  64-1 i  49 
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secretary  may,  however,  be  filled  by  appointment  of  the  president  of 
the  academy  until  the  next  ^tated  meeting  of  the  academy. 

Sec.  2.  The  officers  of  the  academy,  together  with  six  members  to 
be  elected  by  the  academy,  shall  constitute  a  council  for  the  transac- 
tion of  such  business  as  may  be  assigned  to  them  by  the  constitution 
or  the  academy. 

Sec.  3.  The  president  of  the  academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice  president,  shall  preside  at  the  meetings  of  the 
academy  and  of  the  coimcil;  shall  name  all  committees  except  such 
as  are  otherwise  especially  provided  for;  shall  refer  investigations 
required  by  the  Government  of  the  United  States  to  members  espe- 
cially conversant  with  the  subjects  and  report  thereon  to  the  academy 
at  its  meeting  next  ensuing;  and,  with  the  coimcil,  shall  direct  the 
general  business  of  the  academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in  I 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments  : 
not  members  of  the  academy. 

The  president  shall  be,  ex  officio,  a  member  of  all  committees 
empowered  to  consider  questions  referred  to  the  academy  by  the  Gov- 
ernment of  the  United  States. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre-  ! 
spondence  proper  to  their  respective  departments,  advising  with  the  j 
president  and  council  in  cases  of  doubt,  and  reporting  their  actioa  to  ' 
the  academy  at  one  of  the  stated  meetings  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem-  ' 
bers  of  the  place  and  time  of  all  meetings,  of  all  nominations  for  mem-  '. 
bership,  and  of  all  proposed  amendments  to  the  constitution. 

It  shall  be  the  duty  of  the  home  secretary  to  keep  the  minutes  of   j 
each  business  and  scientific  session,  and  after  approval  to  enter  these 
upon  the  permanent  records  of  the  academy. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
coimcil  may  require.    He  shall  collect  all  dues,  assessments,  and  sub- 
scriptions, and  keep  a  set  of  books  showing  a  full  account  of  receipts  j 
and  disbursements  and  the  condition  of  all  funds  of  the  academy.  , 
He  shall  be  the  custodian  of  the  corporate  seal  of  the  academy.  | 

I 

ARTICLB  m.->OF  THE  BCBBTINOS. 

Section  1.  The  academy  shall  hold  one  stated  meeting  in  each 
year,  called  the  annual  meeting,  in  the  city  of  Washington,  beginning 
on  the  third  Monday  in  April,  and  another,  called  the  autumn  meet- 
ing, to  be  held  at  such  place  and  time  as  the  council  shall  determine. 

Special  business  meetings  of  the  academy  may  be  called,  by  order 
of  eight  members  of  the  council,  at  such  place  and  time  as  may  be 
designated  in  the  call. 
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Spedal  scientific  meetings  of  the  academy  may  be  held  at  times  and 
places  to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  session  of  a  meet- 
ing shall  be  recorded  in  the  minutes,  and  the  members  present  at  any 
session  shall  constitute  a  quorum  for  the  transaction  of  business. 

Sec.  3.  Scientific  sessions  of  the  academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public; 
sessions  for  the  transaction  of  business  shall  be  closed. 

Sec.  4.  Stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  meetings  of  the  academy  and  four  members  shall 
constitute  a  quorum  for  the  transaction  of  business.  Special  meet- 
ings of  the  coimcil  may  be  convened  at  the  call  of  the  president  and 
two  members  of  the  coimcil,  or  of  four  members  of  the  coimcil. 

Sec.  5.  No  member  whose  dues  are  in  arrears  shall  vote  at  any 
btisiness  meeting  of  the  academy. 

ARTICLE  IV.--OF  ELECTIONS  AND  RESIGNATIONS. 

Section  1.  All  elections  of  oflScers  and  members  shall  be  by  ballot, 
and  each  election  shall  be  held  separately. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed  by 
the  academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  TTie  election  of  the  six  members  of  the  council  shall  be  as 
follows: 

At  the  annual  meeting  in  April,  1907,  six  members  of  the  council  to 
be  elected,  of  whom  two  shall  serve  for  three  years,  two  for  two  years, 
and  two  for  one  year,  their  respective  terms  to  be  determined  by  lot. 
E^h  year  thereafter  the  terms  of  two  members  shall  expire,  and  their 
successors,  to  serve  for  three  years,  shall  be  elected  at  the  annual  meet- 
ing in  each  year. 

Sec.  4.  The  academy  shall  be  divided  by  the  council  into  sections 
representing  the  principal  branches  of  scientific  research.  Each  sec- 
tion shall  elect  its  own  chairman,  who  shall  serve  for  three  years.  The 
dudrman  shall  be  responsible  to  the  academy  for  the  work  of  his 
section. 

Nominations  to  membership  in  the  academy  shall  be  made  in  writ- 
ing and  approved  by  a  majority  of  the  members  of  the  section  on  the 
branch  of  research  in  which  the  person  nominated  is  eminent,  or  by 
a  majority  of  the  council  in  case  there  is  no  section  on  the  subject. 
The  nominations  shall  be  sent  to  the  home  secretary  by  the  chairman 
of  the  section  before  January  1  of  the  year  in  which  the  election  is 
to  be  held,  and  each  nomination  shall  be  accompanied  by  a  Ust  of  the 
principal  contributions  of  the  nominee  to  science.  This  list  shall 
be  printed  by  the  home  secretary  for  distribution  among  the  members 
of  the  academy. 
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Seo.  5.  Election  of  members  shaQ  be  held  at  the  amiual  meeting 
in  Washington  in  the  following  manner:  There  shall  be  two  ballots — 
a  preference  ballot,  which  may  be  prepared  either  before  or  at  the 
annual  meeting  and  must  be  transmitted  to  the  home  secretary,  and 
a  final  ballot,  to  be  taken  at  the  meeting. 

Preference  haUot. — Each  member  may  inscribe  on  a  ballot  not  more 
than  15  names  of  nominees  selected  from  the  submitted  list.  A  list 
of  the  nominees  shall  then  be  prepared,  on  which  the  names  shall  be 
entered  in  the  order  of  the  number  of  votes  received  by  each.  In  case 
two  or  more  nominees  have  the  same  number  of  votes  on  this  prefer- 
ence list,  the  order  in  which  they  shall  be  placed  on  the  list  shall  be 
determined  by  a  majority  vote  of  members  present. 

Final  haUoi. — ^A  vote  shall  first  be  taken  on  the  nominee  who  ap- 
pears first  on  the  preference  list,  and  he  shall  be  declared  elected  if 
he  receive  two-thirds  of  the  votes  cast  and  not  less  than  25  votes  in 
all.  A  vote  shall  then  be  taken  in  similar  manner  on  the  nominee 
standing  second  on  the  preference  Ust,  and  so  on  until  all  the  nominees 
on  the  preference  list  shall  have  been  acted  on,  or  until  15  nominees 
shall  have  been  elected  or  until  the  total  membership  of  the  academy 
shall  have  reached  250. 

Not  more  than  15  members  shall  be  elected  at  one  annual  meeting. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

The  election  of  members  may  be  suspended  at  any  time  by  a  ma^ 
jority  vote  of  the  members  present. 

Sec.  6.  Every  member-elect  shall  accept  his  membership,  per- 
sonally or  in  writing,  before  the  close  of  the  next  stated  meeting 
after  the  date  of  his  election.  Otherwise,  on  proof  that  the  secretary 
has  formally  notified  him  of  his  election,  his  name  shall  not  be  entered 
on  the  roll  of  members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  the  council  and 
may  be  elected  at  the  annual  meeting  by  a  two-thirds  vote  of  the 
members  present. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  academy. 

Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  suc- 
cessive years,  the  treasurer  shall  report  the  fact  to  the  council,  which 
may  report  the  case  to  the  academy  with  the  recommendation  that 
the  person  thus  in  arrears  be  declared  to  have  forfeited  his  member- 
ship. If  this  recommendation  be  approved  by  two-thirds  of  the 
members  present,  the  said  person  shall  no  longer  be  a  member  of 
the  academy  and  his  name  shall  be  dropped  from  the  roll. 
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AKnCLX  V.-8CIEimnC  COBOCUmCATIONS.  PX7BUCATION8.  AND  REPORTS. 

Section  1.  Communications  on  scientific  subjects  shall  be  read  at 
scientific  sessions  of  the  academy,  and  papers  by  any  member  may  be 
read  by  the  author  or  by  any  other  member,  notice  of  the  same  having 
been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  academy  may  read  a  paper  from  a  per- 
son who  is  not  a  member,  and  shall  not  be  considered  responsible  for 
the  facts  or  opinions  expressed  by  the  author,  but  shall  be  held  respon- 
sible for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
council  or  of  the  committee  of  arrangements. 

Sec.  3.  The  academy  may  provide  for  the  pubUcation,  under  the 
direction  of  the  coimcil,  of  proceedings,  scientific  memoirs,  biographi- 
cal memoirs,  and  reports. 

The  proceedings  shall  include  the  transactions  of  the  academy, 
brief  original  announcements  of  the  results  of  scientific  investiga- 
tions made  by  members  of  the  academy  or  others,  together  with  short 
original  articles  giving  a  comprehensive  survey  of  the  more  important 
scientific  researches  currently  made  by  American  investigators,  and 
other  matters  of  general  scientific  interest. 

The  scientific  memoirs  shall  provide  opportimity  for  the  publica- 
tion of  longer  and  more  detailed  scientific  investigations. 

The  biographical  memoirs  shall  contain  an  appropriate  record  of  the 
Ufe  and  work  of  deceased  members  of  tbe  academy. 

An  annual  report  shall  be  presented  to  Congress  by  the  president, 
and  shall  contain  the  annual  reports  of  the  treasurer  and  the  auditing 
committee,  a  suitable  summary  of  the  reports  of  the  committees  in 
charge  of  trust  funds,  and  a  record  of  the  activities  of  the  academy 
for  the  calendar  year  immediately  preceding  and  other  appropriate 
matter.  This  report  shall  be  presented  to  Congress  by  the  president 
after  authorization  by  the  council.  It  shall  also  be  presented  to  the 
academy  at  the  annual  meeting  next  following. 

The  treasurer  shall  prepare  a  full  report  of  the  financial  affairs  of 
the  academy  at  the  end  of  the  fiscal  year.  This  report  shall  be  sub- 
mitted to  the  council  for  approval  and  afterwards  presented  to  the 
academy  at  the  annual  meeting. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Gov- 
ernment as  soon  as  obtained  and  to  the  academy  at  its  next  following 
stated  meeting. 

Sec.  5.  The  advice  of  the  academy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 
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ARTICLB  VL-OF  THB  PROPERTY  OP  THE  ACADBBfY. 

Section  1.  All  investments  and  reinvestments  of  either  principal 
or  accmnnlations  of  income  of  the  trust  and  other  funds  of  the 
academy  shall  be  made  by  the  treasurer,  with  the  approval  of  the 
finance  committee,  in  the  corporate  name  of  the  academy,  in  the 
manner  and  in  the  securities  designated  or  specified  in  the  instru- 
ments creating  the  several  funds,  or,  in  the  absence  of  such  designa- 
tion or  specification,  in  bonds  of  the  United  States  or  of  the  several 
States,  or  in  bonds  or  notes  seciu*ed  by  first  mortgages  on  real  estate, 
in  investments  legal  for  savings  banks  under  the  laws  of  Massachusetts 
or  New  York,  or  in  other  bonds  recommended  to  the  treasurer  by  the 
fiscal  advisers  of  the  academy. 

The  treasiu'er  may  invest  the  capital  of  all  trust  fimds  of  the 
academy  which  are  not  required  by  the  instruments  creating  such 
funds  to  be  kept  separate  and  distinct,  in  a  consolidated  fund,  and 
shall  apportion  the  income  received  from  such  consolidated  fund 
among  the  various  funds  composing  the  same  in  the  proportion  that 
each  of  said  fimds  shall  bear  to  the  total  amount  of  fimds  so  invested; 
provided,  however,  that  the  treasurer  shall  at  all  times  keep  accurate 
accounts  showing  the  amount  of  each  trust  fimd,  the  proportion  of 
the  income  from  the  consoUdated  fund  to  which  it  is  entitled,  and  the 
expenses  and  disbursements  properly  chargeable  to  such  fimd. 

Seo.  2.  The  coimcil  shall  at  its  annual  meeting  in  each  year  des- 
ignate one  bank  or  trust  company  in  Washington,  D.  C,  and  one  in 
New  York  City,  to  act,  when  requested  by  the  treasurer,  as  the  fiscal 
advisers  of  the  academy. 

Sec.  3.  The  treasurer  shall  have  authority,  with  the  approval  of 
the  finance  conmiittee,  to  sell,  transfer,  convey,  and  dehver  in  the 
corporate  name  and  for  the  benefit  of  the  academy  any  stocks,  bonds, 
or  other  securities  standing  in  the  corporate  name. 

Sec.  4.  No  contract  shall  be  binding  upon  the  academy  which  has 
not  been  first  approved  by  the  coimcil. 

Sec.  5.  The  assessments  required  for  the  support  of  the  academy 
shall  be  fixed  by  the  academy  on  the  recommendation  of  the  council 
and  shall  be  payable  within  the  calendar  year  for  which  they  are 


ARTICLB  Vn.~OP  TRUST  FUNDS  AND  THEIR  ADBONISTRATION. 

Section  1.  Devises,  bequests,  donations,  or  gifts  having  for  their 
object  the  promotion  of  science  or  the  welfare  of  the  academy  may 
be  accepted  by  the  coimcil  for  the  academy.  Before  the  acceptance 
of  any  such  trust  the  council  shall  consider  the  object  of  the  trust 
and  all  conditions  or  specifications  attaching  thereto.  The  council 
shall  make  a  report  of  its  action  to  the  academy. 
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Sec.  2.  Medals  and  prizes  may  be  established  in  accordance  with 
the  provisions  of  trusts  or  by  action  of  the  academy. 

Sec.  3.  Unless  otherwise  provided  by  the  deed  of  gift,  the  income 
of  each  trust  fimd  shall  be  appUed  to  the  objects  of  that  trust  by  the 
action  of  the  academy  on  the  recommendation  of  a  standing  com- 
mittee on  that  fund. 

ARTICLB  Vm.~OP  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  meeting  of  the  academy.  •  Notice  of  a  proposition  for 
such  a  change  must  be  submitted  to  the  council,  which  may  amend 
the  proposition,  and  shall  report  thereon  to  the  academy.  Its  report 
shall  be  considered  by  the  academy  in  committee  of  the  whole  for 
amendment. 

The  proposition  as  amended,  if  adopted  in  cormnittee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  meeting,  and  if  it  receives  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall 
be  counted  as  if  the  members  were  present. 
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RULES. 


(In  accordance  wUh  a  resolution  of  the  academy,  taken  at  its  meeting 
on  April  21,  1916,  the  rules  are  arranged  in  groups  and  each  group  is 
mmbered  to  correspond  with  the  artide  of  the  constitution  to  which  it 
relates.) 

I. 

1.  The  holders  of  the  medal  for  eminence  in  the  application  of 
science  to  the  public  welfare  shall  be  notified,  like  members,  of  the 
meetings  of  the  academy,  and  invited  to  participate  in  its  scientific 
sessions. 

II. 

1.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  academy,  and  shall  at  once  report  them  to  the  council  for  its  con- 
sideration. 

2.  The  home  secretary  shall  be  the  custodian  of  all  books,  appara- 
tus, archives,  and  collections  not  explicitly  assigned  to  other  care. 

3.  The  homo  secretary  shall  keep  a  record  of  all  grants  of  money 
or  awards  of  prizes  or  medals  made  from  trust  funds  of  the  academy. 
The  record  for  each  grant  of  money  shall  include  the  following  items: 

1.  Name  of  fimd. 

2.  Date  and  number  of  the  grant. 

3.  Name  and  address  of  recipient. 

4.  Amount  of  grant  and  date  or  dates  of  payment. 
6.  Purpose  of  grant. 

6.  Record  or  report  of  progress. 

7.  Resulting  publications. 

4.  The  treasurer  shall  keep  the  home  secretary  informed  of  all  war- 
rants received  from  directors  of  trust  funds  not  controlled  by  the  acad- 
emy and  of  the  date  or  dates  of  payment  of  all  warrants. 

5.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  departments  of  the  Qovern- 
ment,  and  in  each  case  to  look  to  the  department  requesting  the 
investigation  for  reimbursement  to  the  academy. 
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III. 

1.  At  the  business  sessions  of  the  academy  the  order  of  procedure 
shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the 
vice  president. 

2.  Roll  of  members  called  by  home  secretary  (first  session  of 
the  meeting  only). 

3.  Minutes  of  the  preceding  session  read  and  approved. 

4.  Stated  business. 

5.  Reports  of  president,  secretaries,  treasurer,  and  commit- 
tees. 

6.  Business  from  council. 

7.  Other  bilsiness. 

2.  The  rules  of  order  of  the  academy  shall  be  those  of  the  Senate  of 
the  United  States,  unless  otherwise  provided  by  the  constitution  or 
rules  of  the  academy. 

3.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon  open 
nomination. 

4.  At  each  meeting  the  president  shall  announce  the  death  of  any 
members  since  the  preceding  meeting.  As  soon  as  practicable  there- 
after he  shall  designate  a  member  to  write— or  to  secure  from  some 
other  source  approved  by  the  president — a  biographical  notice  of  each 
deceased  member. 

5.  A  standing  committee  of  three  members  called  the  program  com- 
mittee, a  local  committee  of  five  members  appointed  for  each  meeting, 
and  the  home  secretary  shall  together  constitute  the  committee  of 
arrangements,  of  which  the  home  secretary  shall  be  chairman. 

The  term  of  service  on  the  program  committee  shall  be  three  years, 
one  member  retiring  annually,  the  chairman  to  be  designated  by  the 
president. 

It  shall  be  the  duty  of  the  program  committee  to  prepare  the 
scientific  program  for  the  annual  meeting,  and  for  this  purpose  it  shall 
be  empowered  to  solicit  papers  from  members  or  others.  It  shall  also 
be  empowered  to  ascertain  the  length  of  time  required  for  reading 
papers  to  be  presented  at  the  scientific  sessions  of  the  academy,  and, 
when  it  appears  advisable,  to  limit  the  time  to  be  occupied  in  their 
presentation  or  discussion. 

The  local  committee  shall  meet  not  less  than  two  months  previous 
to  each  meeting.  It  shall  prepare  the  detailed  program  of  each  day, 
and  in  general  shall  have  charge  of  all  business  and  scientific  arrange- 
ments for  the  meeting  for  which  it  is  appointed  except  those  specifi- 
cally assigned  to  the  program  committee  in  the  case  of  the  annual 
meeting. 
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IV. 

1.  The  term  of  service  of  each  chairman  of  a  section  shall  be  three 
years,  to  date  from  the  closing  session  of  the  April  meeting  next  fol- 
lowing his  election.  Chairmen  of  sections  shall  be  chosen  by  mail 
ballot;  the  member  receiving  the  highest  number  of  votes  cast  to  be 
deemed  elected.  It  shall  be  the  duty  of  each  retiring  chairman  to 
conduct  the  election  of  his  successor  and  to  report  the  result  of  the 
election  to  the  home  secretary  before  the  April  meeting  at  which  his 
term  of  service  expires.  Should  any  section  fail  to  elect  a  chairman 
before  November  1,  the  president  is  empowered  to  appoint  a  tempo- 
rary chairman  to  serve  until  the  April  meeting  next  following.  No 
chairman  shall  be  eligible  for  reelection  for  two  consecutive  terms. 

2.  The  chairman  of  each  section  of  the  academy  shall  submit  to  the 
members  of  his  section,  not  later  than  November  1  of  each  year,  a 
ballot  containing  the  names  of  all  those  persons  who  received  not  less 
than  two  votes  in  the  nominating  ballot  of  the  preceding  year  and  of 
any  other  persons  who  were  newly  proposed  for  consideration  at  that 
time.  Each  member  of  the  section  shall  be  expected  to  return  this 
ballot  to  the  chairman  within  two  weeks  with  his  signature  and  with 
crosses  placed  against  the  names  of  those  persons  whom  he  is  pre- 
pared to  endorse  for  nomination.  Each  member  may  also  write  upon 
the  ballot  in  a  place  provided  for  the  purpose  any  new  names  which 
he  desires  to  have  included  in  the  ballot  to  be  submitted  to  the  section 
in  the  following  year.  The  vote  resulting  from  this  ballot  shall  be 
regarded  as  informal. 

The  chairman  shall  then  submit  to  the  members  of  his  section  a  new 
ballot  showing  the  results  of  the  informal  vote;  and  each  member 
shall  be  expected  to  return  this  ballot  to  the  chairman  with  his  signa- 
ture and  with  crosses  placed  against  the  names  of  those  persons  whom 
he  will  endorse  for  nomination. 

The  chairman  shall  then  certify  to  the  home  secretary,  prior  to 
January  1,  the  names  of  those  persons  who  have  been  voted  for  on 
this  second  ballot  by  a  majority  of  the  members  of  the  section,  and 
shall  furnish  him  a  list  of  the  publications  of  t|iese  nominees,  as 
required  by  the  constitution. 

3.  Nominations  for  membership  shall  give  the  full  name,  residence, 
and  the  ojfficial  positions  successively  held  by  the  candidate,  in  addi- 
tion to  the  list  of  his  contributions  to  science  required  by  the  consti- 
tution. 

4.  Preference  ballots  for  election  of  members  shall  be  sealed  in  a 
hleank  envelope,  which  shall  be  inclosed  in  another  bearing  the  name 
of  the  sender,  and  which  shall  be  addressed  to  the  home  secretary. 
Such  envelopes  shall  be  opened  only  by  the  tellers.    If  in  any  case  the 
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teOers  are  unable  to  determine  who  cast  a  ballot,  or  if  the- latter  con- 
tains more  names  than  are  to  be  voted  for,  the  ballot  shall  be  rejected, 
but  minor  defects  in  a  ballot  shall  be  disregarded  when  the  intent  of 
the  voter  is  obvious. 

5.  All  discussions  of  the  claims  and  qualifications  of  nominees  at 
meetings  of  the  academy  shall  be  held  strictly  confidential,  and 
remarks  and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  academy  at  the  time  of  the  discussion. 


1.  The  publication  of  the  Proceedings  shall  be  under  the  general 
charge  of  the  council,  which  shall  have  final  jurisdiction  upon  all 
questions  of  poKcy  relating  thereto.  The  preparation  of  the  Pro- 
ceedings for  publication  shall  be  entrusted  to  an  editorial  board. 
This  board  shall  consist  of  a  chairman  and  a  managing  editor,  both 
of  whom  shall  be  appointed  by  the  coimcil  for  definite  terms  of  serv- 
ice; of  the  home  secretary  and  foreign  secretary  tx  qfficiiSf  and  of  a 
body  of  associate  editors  representing  the  various  branches  of  science 
which  are  to  be  included  in  the  scope  of  the  proceedings.  The  man- 
aging editor,  who  may  be  a  non-member  of  the  academy,  shall  receive 
a  salary,  which  shall  be  fixed  by  the  council.  It  shall  be  the  duty  of 
the  managing  editor  to  prepare  the  proceedings  in  detail  for  publica- 
tion; but  the  chairman  of  the  editorial  board  shall  decide,  in  consul- 
tation with  the  managing  editor,  in  regard  to  the  acceptance,  rejec- 
tion, or  substantial  modification  of  papers  offered  for  publication. 
The  associate  editors  shall  be  appointed  by  the  council,  upon  recom- 
mendation of  the  chairman  of  the  editorial  board,  for  a  -period  of 
three  years,  one-third  of  them  retiring  annually.  The  home  secre- 
tary and  the  foreign  secretary  shall  be  responsible  for  the  distribu- 
tion of  the  proceedings  in  their  respective  fields. 

2.  Memoirs  may  be  presented  at  any  time  to  the  home  secretary, 
who  shiall  report  the  date  of  their  reception  at  the  next  session;  but 
no  memoir  shall  be  published  unless  it  has  been  read  or  presented  by 
title  before  the  academy. 

Before  publication  all  biographical  and  scientific  memoirs  must  be 
referred  to  the  committee  on  publication,  who  may,  if  they  deem 
best,  refer  any  memoir  to  a  special  committee  appointed  by  the  presi- 
dent to  determine  whether  the  same  should  be  published  by  the 
academy. 

3.  Memoirs  shall  date,  in  the  itecords  of  the  academy,  from  the 
date  of  their  presentation  to  the  academy,  and  the  order  of  their 
presentation  shall  be  so  arranged  by  the  secretary  that,  so  far  as  may 
be  convenient,  those  upon  Idndred  topics  shall  follow  one  another. 
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4.  The  annual  report  of  the  treasurer  shall  contain: 

1.  A  concise  statement  of  the  source,  object,  and  amount  of 
all  trust  fimds  of  the  academy. 

2.  A  condensed  statement  of  receipts  and  expenditures. 

3.  A  statement  of  assets  and  liabilities. 

4.  Accounts  with  individual  fimds. 

5.  Such  other  matter  as  he  considers  appropriate. 

5.  The  accounts  of  the  treasurer  shall,  between  January  1  and 
January  15  of  each  year,  be  audited  by  a  conunittee  of  three  mem- 
bers to  be  appointed  by  the  president  at  the  autumn  meeting  of  the 
academy.  It  shall  be  the  duty  of  the  auditing  committee  to  verify 
the  record  of  receipts  and  disbursements  maintained  by  the  treasurer 
and  the  agreement  of  book  and  bank  balances;  to  examine  all  securi- 
ties in  the  custody  of  the  treasurer  and  to  compare  the  stated  income 
of  such  securities  with  the  receipts  of  record;  to  examine  all  vouchers 
covering  disbursements  for  account  of  the  academy  and  the  authority 
therefor  and  to  compare  them  with  the  treasurer's  record  of  expen- 
ditures; to  examine  and  verify  the  accoimt  of  the  academy  with  each 
trust  fimd.  The  auditing  committee  may  employ  an  expert  account- 
ant to  assist  the  committee  in  the  examination  of  the  books  of  the 
treasurer.  The  annual  report  of  the  treasurer  shall  be  published 
with  that  of  the  president  to  Congress.  The  reports  of  the  treasurer 
and  auditing  committee  shall  be  presented  to  the  academy  at  the 
annual  meeting. 

VI. 

1.  AU  apparatus  and  other  materials  of  permanent  value  purchased 
with  money  from  any  grant  from  a  trust  fund  shall  be  the  property  of 
the  academy  unless ''specific  exception  is  made  in  the  grant  or  by 
subsequent  action  of  the  coimcil  or  the  directors  of  the  trust  fund 
concerned.  Receipts  for  all  such  property  shall  be  signed  by  the 
grantee  and  shall  be  forwarded  to  the  home  secretary.  All  apparatus 
and  unused  material  of  value  acquired  in  this  way  shall  be  delivered 
to  the  home  secretary  on  completion  of  the  investigation  for  which 
the  grant  was  made,  or  at  any  time  on  demand  of  the  council,  and  the 
home  secretary  shall  give  an  appropriate  release  therefor. 

2.  The  books,  apparatus,  archives,  and  other  collections  of  the 
academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

3.  A  stamp  corresponding  to  the  corporate  seal  of  the  academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 
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Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

4.  The  fiscal  year  of  the  academy  shall  end  on  December  31  of 
each  year. 

5.  The  standing  committee  on  finance  shall  consist  of  the  treasurer 
«s  officio  as  chairman  and  two  members  to  be  appointed  annually  by 
the  president. 

vn. 

1.  Standing  committees  of  the  academy  on  trust  funds  the  income 
of  which  is  applied  to  the  promotion  of  research  shall  consist  of  three 
or  five  members.  In  order  to  secure  rotation  in  office  in  such  com- 
miteesy  when  not  in  conflict  with  the  provisions  of  the  deeds  of  gift, 
the  iena  of  service  on  a  committee  of  three  members  shall  be  three 
years;  on  a  committee  of  five  members  the  term  shall  be  five  years. 

2.  The  annual  reports  of  the  committees  on  research  fimds  shalli 
so  far  as  the  academy  has  authority  to  determine  their  form,  give  a 
current  number  to  each  award,  stating  the  name,  position,  and 
address  of  the  recipient,  the  subject  of  research  for  which  the  award 
IB  made,  and  the  sum  awarded;  and  in  later  annual  reports  the  status 
of  the  work  accomplished  under  each  award  previously  made  shall  be 
annoimced,  imtil  the  research  is  completed,  when  announcement  of 
its  completion  and,  if  published,  the  title  and  place  of  publication 
shall  be  stated,  and  the  record  of  the  award  shall  be  reported  as 
closed. 

vin. 

1.  Any  rule  of  the  academy  may  be  amended,  suspended,  or 
r^>^ed  on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  meeting  of  the  academy,  provided  the 
same  shall  be  approved  by  a  majority  of  the  members  present. 
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ORGANIZATION  OF  THE  ACADEKY,  1915-^16. 

Bxpirayon 
oftmn. 

Welch,  William  H.,  President April,  1919 

Walcott,  Charles  D.,  Vice  President April,  1919 

Hale,  Gborqb  E.,  Foreign  Secretary -. April,  1916 

Day,  Arthur  L.,  Home  Secretary April,  1919 

Gross,  Whitman,  Treasurer April,  1917 

ADDITIONAL  MSMBBRS  OF  COUNCIL. 

1913-1916. 
OHnTENDEN,  R.  H.  WiLSON,  EdMUND  B. 

1914-1917. 
CONKLIN,  E.  G.  NOYBS,  A.  A. 

1915-1918. 

Coulter,  J.  M.  Howell,  W.  H. 

SECTIONS. 

'    1.  MATHEMATICS. 

BdcHER,  Mazimb  Moulton,  F.  R.  Webster,  a.  G. 

BoLZA,  OsKAR  Osgood,  W.  F.  Whttb,  H.  S. 

Dickson,  L.  E.  Story,  W.  E.  Woodward,  R.  S. 

Moore,  E.  H.  Van  Vleck,  E.  B. 

{Acting  Chairman) 

2.  ASTRONOMY. 

Abbot,  C.  G.  Elkin,  W.  L.  Moulton,  F.  R. 

Barnard,  E.  E.  Frost,  E.  B.  Pickering,  E.  G. 

Campbell,  W.  W.  Hale,  G.  E.  Woodward,  R.  S. 

CoMSTOCK,  G.  C.  Leuschner,  a.  O. 
(Acting  Chairman) 

3.  PHYSICS  AND  BNGINBBRING. 

Abbe,  Cleveland  Haypord,  J.  F.  Pupin,  M.  I. 

Abbot,  H.  L.  Mendenhall,  T.  €.  Rosa,  E.  B. 

Ames,  J.  S.  Merrttt,  Ernest  Thomson,  Elihu 

Barus,  Carl  Mighelson,  A.  A.  Trowbridge,  John 

Bell,  A.  G.  Milukan,  R.  A.  Webster,  A.  G. 

BuMSTEAD,  H.  a.  Morley,  E.  W.  Wood,  R.  W. 

Crew,  Henry  Nichols,  E.  F.  Woodward,  R.  S. 

Hall,  E.  H.  Nichols,  E.  L.  (Acting  Chavrman) 

Hastings,  C.  S.  Pickering,  E.  C, 
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BOLTWOOD,  B.  B. 

Chandler,  0.  F. 
CHirrENDEN,  R.  H. 

CUBKE,  F.  W. 

Cbapts,  J.  M. 

FlUNKLIN,  E.  C. 
GOMBERQ,  MO8E8 

GoocH,  F.  A. 

HiLGABD,  E.  W.l 


BiCKEB,  G.  F. 

Branner,  J.  C. 
Chamberun,  T.  C 
Clark,  W.  B. 
Clarke,  J.  M. 
Cross,  Whttican 
Dall,  W.  H. 
Dana,  E.  S. 
Davw,  W.  M. 


Briiton,  N.  L. 
Campbell,  D.  H. 
Coulter,  J.  M. 
(Chairman,  191&-1918) 


4.  CHSIOSTRT. 
HiLLEBRAND,  W.  F. 

Jackson,  0.  L. 
Lewis,  G.  N. 
Michael,  Arthur 
MORLEY,  E.  W. 

Morse,  H.  N. 
Notes,  A.  A. 

{Acting  Chairman) 
Notes,  W.  A. 


Osborne,  T.  B. 
Remsen,  Ira 
Richards,  T.  W. 
Smith,  Alexander 
Smith,  Edoar  F. 
Stiegutz,  J.  0. 
Wells,  H.  L. 


5.  OBOLOGT  AND  PALBONTOLOGT. 


DAT,  A.  L. 

Gilbert,  G.  K. 
Hague,  Arnold 

{Acting  Chairman) 
Iddings,  J.  P. 
Kemp,  J.  F. 
Lindgren,  Waldemar 
OSBORN,  H.  F. 
PntssoN,  L.  V. 

6.BOTAIVT. 

Farlow,  W.  G. 
Goodale,  G.  L. 
Harper,  R.  A. 

Sargent,  C.  S. 


PuMPELLT,  Raphael 
Ransome,  F.  L. 
Reid,  H.  F. 
Schuchert,  Charles 
Scott,  W.  B. 
Van  Hise,  C.  R. 
Walcott,  C.  D. 
White,  David 
WnxisTON,  S.  W. 


Smith,  Erwin  F. 
Thaxter,  Roland 
Trelease,  William 


7.  ZOOLOGY  AND  ANHAAL  MORPHOLOGY. 


Allen,  J.  A. 
Castle,  W.  E. 
conkun,  e.  g. 

(Acting  Chairman) 
Dall,  W.  H. 
Davenport,  C.  B. 
Donaldson,  H.  H. 


Abel,  J.  J. 
Benedict,  F.  G. 
Cannon,  W.  B. 
Chittenden,  R.  H. 

(Acting  Chairman) 
Councilman,  W.  T. 


Harrison,  R.  G. 
Jennings,  H.  S. 
LiLUE,  F.  R. 
Mall,  F.  P. 
Mark,  E.  L. 
Merriam,  0.  H. 
Morgan,  T.  H. 


Morse,  E.  S. 
OsBORN,  H.  F. 
Parker,  G.  H. 
Verrill,  a.  E. 
Walcott,  C.  D. 
Wheeler,  W.  M. 
Wilson,  Edmund  B. 


8.  PHYSIOLOGY  AND  PATHOLOGY. 


Flezner,  Simon 
Howell,  W.  H. 
LoEB, Jacques 
LusK,  Graham 
Mall,  F.  P. 
Mei/fzer,  S.  J. 


Mendel,  L.  B. 
Prudden,  T.  M. 
Smith,  Theobald 
Vaughan,  V.  C. 
Welch,  W.  H. 
Wood,  H.  C. 


9.  ANTHROPOLOGY  AND  PSYCHOLOGY. 


Boas,  Franz 
Cattell,  J.  McK. 
Dewey,  John 
Fbwkes,  J.  W. 


Hall,  G.  S. 
Holmes,  W.  H. 

(Acting  Chairman) 
Merriam,  C.  H. 


Morse,  E.  S. 
rotce,  joslah 


1  Pied  Jan.  8, 1916. 
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STANDING  COMMITTEBS. 

ON  WBIOHTS.  BCEASURBS.  AND  COINAOB. 

BIbndenhall,  T.  C.  (Chairman)  Michelson,  A.  A.  Moblet,  E.  W. 

Webster,  A.  G.  Woodward,  R.  S. 

ON  SOLAR  RESEARCH. 

Hale,  G.  E.  (Chairman)  Campbell,  W.  W.  Michelson,  A.  A. 

Nichols,  E.  L.  Pickerino,  E.  C. 

ON  PUBUCATION. 

The  President.  The  Home  Secretary.  Walcott,  (\  D. 

EDITORIAL  BOARD  OF  THE  PROCBBDINOS. 

Notes,  A.  A.  (Chairman)  Wilson,  Edwin  B.  (Managing  EdUor) 

Day,  a.  L.  (Home  Secretary)  Hale,  G.  E.  (Foreign  Secretary) 

Abel,  J.  J.,  1918.  Coulter,  J.  M.,  1916.  Holmes,  W.  H.,  1917. 

Cannon,  W.  B.,  1916.  Davenport,  C.  B.,  1917.  Iddings,  J.  P.,  1918. 

Cattell,  J.  McK.,  1916.  Flexner,  Simon,  1916.  Millikan,  R.  A.,  1918. 

Clarke,  J.  M.,  1918.  Frost,  E.  B.,  1917.  Moore,  E.  H.,  1917. 

CoNKLiN,  E.  G.,  1917.  Harrison,  R.  G.,  1916.  Smith,  Alexander,  1918. 

ON  COLLECTION  OF  HISTORICAL  PORTRAITS,  BSANUSCRIPTS,  INSTRUBCBNTS.  ETC. 

Walcott,  C.  D.  (Chairman)  Clarke,  F.  W.  Hague,  Arnold 

Hale,  G.  E.  Mei/tzer,  S.  J.  Pupin,  M.  I. 

ON  PROGRAM. 

Boltwood,  B.  B.  (Chairman),  1918.  Cattell,  J.  McK.,  1916. 

Frost,  E.  B.,  1917. 

finance  COMMITTEE. 

Cross,  Whitman  (Chairman)  Hague,  Arnold  Walcott,  C.  D. 

TRUST  FUNDS. 
THE  BACHE  fund. 

[$56,000.] 

Researches  in  physical  and  natural  science. 
Frost,  E.  B.  (Chairman)  Harrison,  R.  G.  Webster,  A.  G. 

THE  WATSON  FUND. 

($25^000.) 

Watson  Medal  and  the  promotion  of  astronomical  research. 
Pickering,  E.  C.  (Chairman)  Elkin,  W.  L.  Frost,  E.  B. 

THE  HENRT  DRAPER  FUND. 

($10,000.] 

Draper  Medal  and  investigations  in  astronomical  physics. 
Hale,  G.  E.  (Chairman),  1918.         Ames,  J.  S.,  1920.         Campbell,  W.  W.,  1919. 
Michelson,  A.  A.,  1917.  Trowbridge,  John,  1916, 
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THB  J.  LAWRENCE  SMITH  PT7ND. 

(110,000.) 

J.  Lawrence  Smith  Medal  and  investigations  of  meteoric  bodies. 
MosJLET,  E.  W.  {Chairman),  1919.        Dana,  E.  S.,  1918.        Hague,  Aenold,  1917. 
PiCKSRiNO,  E.  C,  1920.  Remsen,  Ira,  1916. 

THE  BARNARD  MEDAL.1 
Mmtorious  service  to  science. 
Woodward,  R.  S.  (Chairman)  Campbell,  W.  W.  Nichols,  E.  F. 

Notes,  A.  A.  Richards,  T.  W. 

THE  benjamin  APTHORP  GOULD  FUND. 
[$20,000.] 

Researches  in  astronomy. 
MotTLTON,  F.  R.  (Chairman)  Barnard,  E.  E.  Woodward,  R.  S. 

THE  WOLCOTT  OIBBS  FUND. 
[55,500.) 
Chemical  research. 
Jackson,  C.  L.  (Chairman)  Richards.  T.  W.  SurrH,  Edgar  F. 

THE  COMSTOCK  FUND. 

[111,337.50.] 

Researches  in  electricity,  magnetism,  and  radiant  energy. 

Nichols,  E.  L.  (Chairman),  1918.       Crew,  Henry,  1916.  Notes,  A.  A.,  1919. 

Thomson,  Elihu,  1920.  Webster,  A.  G.,  1917. 

THE  MARSH  FUND. 

[110,127.65.] 

Original  research  in  the  natural  sciences. 
THE  AOASSIZ  FUND. 

[150,000.) 

General  uses  of  the  Academy. 

THE  MURRAY  FUND. 

[$6,000.] 

Agassiz  Medal  and  contributions  to  oceanography. 
Hague,  Arnold  (Chairman),  1916.        Dall,  W.  H.,  1918.        Parker,  G.  H.,  1917. 

THE  BIARCELLUS  HARTLEY  FUND. 

[11,200.] 

Medal  for  eminence  in  the  application  of  science  to  the  public  welfare. 
Becker,  G.  F.  (Chairman) 
Hn-LBBRAND,  W.  F.  PupiN,  M.  I.  Webster,  A.  G. 

OsBORN,  H.  F.  Smith,  Theobald  Welch,  W.  H. 

«  Every  five  years  the  oommlttee  recommends  the  person  whom  they  consider  most  deserving  of  the 
nxfidal,  and  apon  the  approval  of  the  Academy  the  name  of  the  nominee  is  forwarded  to  the  trustees  of 
Colaznbia  Unhreisity,  who  administer  the  Barnard  Medal  Fmid. 
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THE  JOSEPH  HBIIRT  FUND. 
To  assJBt  meritorious  investigators,  especially  in  the  direction  of  original  research. 

The  sum  of  $40,000  was  contributed  by  Fairman  Rogers,  Joseph  Patterson,  Geoige 
W.  Childs,  and  others,  as  an  expression  of  their  respect  and  esteem  for  Prof.  Joseph 
Henry.  This  amount  was  deposited  with  the  Pennsylvania  Company  for  the  Insurance 
of  Lives  and  Granting  Annuities  in  Trust,  with  authorization  to  collect  the  income 
thereon  and  to  pay  over  the  same  to  Prof.  Joseph  Henry  during  his  natural  life,  and 
after  his  death  to  his  wife  and  daughters,  and  after  the  death  of  the  last  survivor  to 
''deliver  the  said  fund  and  the  securities  in  which  it  shall  then  be  invested  to  the 
National  Academy  of  Sciences,  to  be  thenceforward  forever  held  in  trust  under  the 
name  and  title  of  the  'Joseph  Henry  Fund.' " 
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MEMBERS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES,  DECEMBER 

31,  1915. 

Date  of 
election. 

Abbe,  Gleybiand U.  S.  Weather  Bureau,  WoBhington,  D.  C.  1879 

Abbot,  Charles  Greelet Smithsonian  Institution,  Washington,  2>.  C.  1915 

Abbot,  Henrt  L.,  U.  S.  A tS  Berkeley  St.,  Cambridge,  Mass.  1872 

Abel,  John  Jacob Johns  Hopkins  University,  Baltimore,  Md.  1912 

Allen,  J.  AaAPH American  Museum  of  Natural  History,  N.  Y.  City.  1876 

Ames,  Joseph  S Johns  Hopkins  University,  Baltimore,  Md.  1909 

Barnard,  E.  E Yerkes  Observatory,  Williams  Bay,  Wis.  1911 

Barus,  Carl Brown  University,  Providence,  R.  I.  1892 

Becker,  Georos  F U.  S.  Geological  Survey,  Washington,  D.  C.  1901 

Bill,  A.  Graham ISSl  Connecticut  Ave.,  Washington,  D.  C.  1883 

Benedict,  Francis  Gano Nutrition  Laboratory,  Boston,  Mass.  1914 

Boas,  Franz Columbia  University,  New  York  City.  1900 

B6CHER,  Maxims .Harvard   University,    Cambridge,    Mass.  1909 

Boltwood,  B.  B Yale  University,  New  Haven,  Conn.  1911 

BoLZA,  OsKAR. .  .•. Reichsgrafenstr.  10,  Freiburg,  Germany.  1909 

Branner,  John  C Stanford  University,  California.  1905 

Bhtpton,  Nathaniel  Lord New  York  Botanical  Gardens,  N.  Y.  City.  1914 

BuMSTEAD,  Henry  Andrews Yale  University,  New  Haven,  Conn,  1913 

Campbell,  D.  H Stanford  University,  California.  1910 

Campbell,  William  W Lick  Observatory,  Mount  Hamilton,  California.  1902 

Cannon,  Walter  Bradford Harvard  University,  Cambridge,  Mass.  1914 

Castle,  Wiluam  Ernest 186  Payson  Road,  Belmont,  Mass.  1915 

Cattell,  James  McK Garrison,  N.  Y  1901 

Chambbrlin,  Thomas  C University  of  Chicago,  Chicago,  III.  1903 

Chandler,  Charles  F Columbia  University,  New  York  City.  1874 

CHnPTENDEN,  RussELL  H Sheffield  Scientific  School,  New  Haven,  Conn.  1890 

Clark,  W.  B Johns  Hopkins  University,  Baltimore,  Md.  1^8 

Clarke,  F.  W U.  S.  Geological  Survey,  Washington,  D.  C.  1909 

Clarke,  J.  M StaU  Hall,  Albany,  N.  Y.  1909 

Comstock,  George  C Washburn  Observatory,  Madison,  Wis.  1899 

CoNKLiN,  E.  G Princeton,  N.  J.  1908 

Coulter,  J.  M University  of  Chicago,  Chicago,  III.  1909 

Councilman,  William  T Harvard  Medical  School,  Boston,  Mass.  1904 

Ceaits,  James  M 19  Commonwealth  Ave.,  Boston,  Mass.  1872 

Chew,  Henry Northwestern  University,  Evanston,  III.  1909 

Cboss,  Whitman U.  S.  Geological  Survey,  Washington,  D.  C.  1908 

Dall,  William  H .Smithsonian  Institution,  Washington,  D.  C.  1897 

Dana,  Edward  S Yale  University,  New  Haven,  Conn.  1884 

Davenport,  Charles  B Cold  Spring  Harbor,  N.  Y.  1912 

Davis,  William  Morris SI  Hawthorn  St.,  Cambridge,  Mass.  1904 

Day,  Arthur  L Geophysical  Laboratory,  Washington,  D.  C.  1911 

Dewey,  John Columbia  University,  New  York  City.  1910 

Dickson,  Leonard  E University  of  Chicago,  Chicago,  III.  1913 

Donaldson,  Henry  Herbert Wistar  Institute  of  Anatomy,  Phila. ,  Pa.  1914 
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Date  of 


Elein,  William  L Yale  University  Observatory,  New  Haven,  Conn.  1895 

Farlow,  W.  G Harvard  University,  Cambridge,  Mass.  1879 

Fbwkes,  Jesse  Walter Bureau  of  American  Ethnology,  Wash.,  D.  C.  1914 

Flexner,  SniON Rockefeller  Institute,  New  York  City.  1908 

Franklin,  Edward  Curtis Stanford  University,  Calif omia.  1914 

Frost,  Edwin  B Yerkes  Observatory,  Williams  B(xy,  Wis.  1908 

Gilbert,  Grove  K U.  8.  Geological  Survey,  Washington,  D,  C.  1883 

GoMBERG,  Moses University  of  Michigan,  Ann  Arbor,  Mich.  1914 

GoocH,  Frank  A Yale  University,  New  Haven,  Conn.  1897 

Goodale,  George  L Harvard  University,  Cambridge,  Mass.  1890 

Hague,  Arnold U.  S,  Geological  Survey,  Washington,  D.  C.  1886 

Hale,  George  E Solar  Observatory  Office,  Pasadena,  Cat.  1902 

Hall,  Edwin  H Harvard  University,  Cambridge,  Mass.  1911 

Hall,  Granville  Stanley : . . .  Clark  University,  Worcester,  Mass.  1915 

Harper,  R.  A Columbia  University,  New  York  City.  1911 

Harrison,  Ross  G Yale  University,  New  Haven,  Conn.  1913 

Hastings,  Charles  S Yale  University,  New  Haven,  Conn.  1889 

Hayford,  John  F Northwestern  University,  Evanston,  III.  1911 

Hiloard,  Eugene  W.* University  of  Califomia,  Berkeley,  Col.  1872 

HiLLEBRAND,  WiLLiAM  F Bureau  of  Standards,  Washington,  D.  C.  1908 

Holmes,  William  H U.  S.  National  Museum,  Washington,  D.  C.  1905 

Howell,  William  H Johns  Hopkins  University,  Bqjitimore,  Md.  1905 

Iddings,  Joseph  P U  S.  Geological  Survey,  Washington,  D.  C.  1907 

Jackson,  Charles  L 6  Boylston  Hall,  Cambridge,  Mass.  1883 

Jennings,  Herbert  Spencer Johns  Hopkins  University,  Baltimore,  Md.  1914 

Kemp,  James  F Columbia  University,  New  York  City.  1911 

Leuschner,  Armin  O University  of  California,  Berkeley,  Cal.  1913 

Lewis,  Gilbert  N University  of  Califomia,  Berkeley,  Cal.  1913 

LnjJE,  Frank  Rattray University  of  Chicago,  Chicago,  III.  1915 

Lindgren,  Waldemar Mass.  Inst,  of  Technology,  Boston,  Mass.  1909 

LoEB,  Jacques Rockefeller  Institute,  New  York  City.  1910 

LusK,  Graham Cornell  University  Medical  College,  New  York  City.  1915 

Mall,  Franklin  P Johns  Hopkins  University,  Baltimore,  Md.  1907 

Mare,  Edward  L 109  Irving  St.,  Cambridge,  Mass.  1903 

Meltzer,  Samuel  James Rockefeller  Institute,  New  York  City.  1912 

Mendel,  Lafayette  B 18  Trumbull  St.,  New  Haven,  Conn.  1913 

Mendenhall,  Thomas  C 329  North  Chestnut  St.,  Ravenna^  Ohio.  1887 

Merriam,  C.  Hart 1919 16thSt.,  Washington,  D.  C.  1902 

Mbrrttt,  Ernest Cornell  University,  Ithaca,  N  Y.  1914 

Michael,  Arthur 219  Parker  St.,  Newton  Center,  Mass.  1889 

Michelson,  Albert  A University  of  Chicago,  Chicago,  III.  1888 

MiLLiKAN,  Robert  Andrews University  of  Chicago,  Chicago,  III.  1915 

Moore,  Ella.kim  H University  of  Chicago,  Chicago,  III.  1901 

Morgan,  T.  H Columbia  University,  New  York  City.  1909 

MoRLEY,  Edward  W West  Hartford,  Conn.  1897 

Morse,  Edward  S Salem,  Mass.  1876 

Morse,  Harmon  N Johns  Hopkins  University,  Baltimore,  Md.  1907 

Moulton,  F.  R University  of  Chicago,  Chicago,  III.  1910 

Nichols,  Edward  L Cornell  University^  Ithaca,  N.  Y.  1901 

Nichols,  Ernest  F Dartrrvouth  College,  Hanover,  N.  H.  1908 


1  Died  Jan.  8, 1916. 
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Date  of 
election. 

Notes,  Abthub  A Massachusetts  Institute  of  Technology y  Boston^  Mass.  1905 

Notes,  William  A University  of  Illinois^  Urhana,  III.  1910 

OsBORN,  H.  F American  Museum  of  Natural  History,  New  York  City.  1900 

Osborne,  T.  B Agricultural  Experiment  Station j  New  Haven,  Conn.  1910 

OsoooD,  William  Fogg Harvard  University,  Cambridge,  Mass.  1904 

Parker,  George  H 16  Berkeley  St.,  Cambridge,  Mass.  1913 

Pickering,  Edward  C Harvard  College  Observatory,  Cambridge,  Mass.  1873 

Pirsson,  Louis  V 41  Trumbull  St.,  New  Haven,  Conn.  1913 

Prudden,  T.  Mitchell Columbia  University,  New  York  City.  1901 

PuMPELLY,  Raphael Gibbs  Ave. ,  Newport,  R.  I.  1872 

PupiN,  Michael  I Columbia  University,  New  York  City.  1905 

Ransom e,  Frederick  Leslie U.  S.  Geological  Survey ,  Washington,  D.  C.  1914 

Rkid,  H.  Fielding Johns  Hopkins  University,  Baltimore,  Md.  1912 

Remsen,  Ira Johns  Hopkins  University,  Baltimore,  Md.  1882 

Richards,  Theodore  W Wolcott  Gibbs  Mem.  Lab.,  Cambridge,  Mass.  1899 

Rosa,  Edward  B Bureau  of  Standards,  Washington,  D.  C.  1913 

RoYCE,  JosiAH Harvard  University,  Cambridge,  Mass.  1906 

Sargent,  Charles  S Arnold  Arboretum,  Jamaica  Plain,  Mass.  1895 

ScHucHERT,  Charles Yale  University,  New  Haven,  Conn.  1910 

ScoTT,  William  B Princeton  University,  Princeton,  N.  J.  1906 

Smith,  Alexander Columbia  University,  New  York  City.  1915 

Smith,  Edgar  F University  of  Pennsylvania,  Philadelphia,  Pa.  1899 

Smith,  Erwin  F Bureau  of  Plant  Industry,  Washington,  D.  C.  1913 

Smith,  Theobald Princeton,  N.  J.  1908 

Sttbolitz,  J.  O University  of  Chicago,  Chicago,  III.  1911 

Story,  William  E Clark  University,  Worcester,  Mass.  1908 

Thaxter,  Roland Harvard  University,  Cambridge,  Mass.  1912 

Thomson,  Elihu Swampscott,  Mass.  1907 

Trelease,  William University  of  Illiruns,  Urbana,  III.  1902 

Trowbridge,  John Harvard  University,  Cambridge,  Mass.  1878 

Van  Hise,  C.  R University  of  Wisconsin,  Madison,  Wis.  1902 

Van  Vleck,  E.  B University  of  Wisconsin,  Madison,  Wis.  1911 

Vaughan,  Victor  Clarence University  of  Michigan,  Ann  Arbor,  Mich.  1915 

Vbrrill,  a.  E '.  Yale  University,  New  Haven,  Conn.  1872 

Walcott,  Charles  D Smithsonian  Institution,  Washington,  D.  C.  1896 

Webster,  Arthur  G Clark  University,  Worcester,  Mass.  1903 

Welch,  William  H 807  St.  Paul  St.,  Baltimore,  Md.  1895 

Wells,  Horace  L Yale  University,  New  Haven,  Conn.  1903 

Wheeler,  William  M Harvard  University,  Cambridge,  Mass.  1912 

White,  David U.  S.  Geological  Survey,   Washington,  D.  C.  1912 

White,  Henry  Seely Vassar  College,  Poughkeepsie,  N.    Y.  1915 

WiLLisTON,  Samuel  Wendell University  of  Chicago,  Chicago,  III.  1915 

Wilson,  Edmund  B Columbia  University,  New  York  City.  1899 

Wood,  Horatio  C 4107  Chester  Ave.,  Philadelphia,  Pa.  1879 

Wood,  Robert  W Johns  Hopkins  University,  Baltimore,  Md.  1912 

Woodward,  Robert  S Carnegie  Institution,  Washington,  D.  C.  1896 

HONORARY  BfBBCBBR. 

Smith,  Sidney  I Yale  University,  New  Haven,  Conn.  1884 
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FORBION  ASSOCIATES. 

Date  of 
election. 

Arrhenius,  S.  a Nobelinstitut,  Stockholm.  1908 

Backlund,  Oskar Astronomical  Observatory,  Poulkova.  1903 

Baeyer,  Adolph  Ritter  von Universit&t,  Munich.  1898 

Barrois,  Charles UniversiU,  LiUe.  1908 

BR0GGER,  W.  C UniversiUt,  Christiania.  1903 

Crookes,  Sir  William London.  1913 

Darboux,  Gaston Academy  of  Sciences,  Paris.  1913 

Deslandres,  Henri Astrophysical  Observatory,   Meudon.  1913 

Dewar,  Sir  James University,  Cambridge.  1907 

Fischer,  Emil Chemisches  InsHtut  der  Universitat,  Berlin.  1904 

Forsyth,  A.  R Trinity  College,  Cambridge.  1907 

Geikie,  Sir  Archibald HasUTnere,  Surrey.  1901 

Groth,  Paul  von UniversitSt,  Munich.  1905 

Heim,  Albert Zimch.  1913 

HiLBERT,  David Universitat,  Gotttngen.  1907 

Kajteyn,  John  C Rijks  Universiteit,  Groningen.  1907 

Klein,  Felix Universit&t,  Gottingen.  1898 

EossEL,  Albrecht Heidelberg.  1913 

KusTNER,  Ka-rl  Friedrich Bonn.  1913 

Lankester,  E.  Ray South  Kensington,  London.  1903 

Larmor,  Sir  Joseph St.  Johns  College,  Cambridge.  1908 

LoRENTZ,  Hendrik  Anton Rijks  Universiteit,  Leiden.  1906 

Ostwald,  Wilhelm Grossbothen,  bei  Leipzig.  1906 

Pavlov,  Ivan  Petrovitch 

Imperial  Institute  for  Experimental  Medicine,  Petrograd.  1908 

Pence,  Albrecht Universit&t,  Berlin.  1909 

Ppepper,  Wilhelm Botanische  Institut  der  Universit&t,  Leipzig.  1903 

Picard,  Charles  ]6mile UniversiU,  Paris.  1903 

Ramsay,  Sir  Wiluam University  College,  London.  1904 

Rayleigh,  Lord University,  Cambridge.  1898 

Retzius,  Gustav HdgskoUm,  Stockholm.  1909 

Rutherford,  Ernest University,   Manchester.  1911 

Schuster,  Arthur Secretary  of  the  Royal  Society,  London.  1913 

Seeuoer,  Hugo  Ritter  von Universit&t,  Munich.  1908 

Thomson,  Sir  Joseph University,  Cambridge.  1903 

VoLTERRA,  Vrro Universith,  Rome.  1911 

Vries,  Hugo  de Universiteit,  Amsterdam.  1904 

Waals,  Johannes  D.  van  der Amsterdam.  1913 

Waldeyer,  Wilhelm Universit&t,  Berlin.  1909 

Wolf,  Max  F.  J.  C , Heidelberg.  1913 

WuNDT,  Wilhelm Universit&t,  Leipzig.  1909 
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AgaSSEE,  AX.BXA]n>ER 

AoAsaiz,  LoiTis 

AlXXAKDEB,  J.  H 

AisxiKDKB,  Stephen 

Bache,  Alkxandeb  Dallas 

BiisD,  Spescke  F 

Babkeb,  Geobgb  F 

Baexaed,  F.  A.  P 

Baemaed,!.  Q 

Baetlett,  W.  H.  C 

Beecbeb,  Charles  Emeeson 

BnuNOs,  John  S 

Boas,  Lewis 

BOWDITCH,  Henet  P 

BirvEB,  WnxiAH  H 

Bbooes,  WiLUAM  Keith 

Bbown-Sequaed,  Chaeles  E 

BsusH,  Oeobge  Jaevis 

Casbt,  Thomas  L 

Caswell,  Alexis 

Cbahdlxe,  Sbth  Caelo 

Chatttsnet,  Wiluam 

(Xaeee,  Henbt  Jaices. 

CorriN,  James 

Goiror,J.  H.C 

OOMSTOCE,  CTEUS  B 

Cook,  ObosoeH 

c0oce,joslah  p 

Cori,  Edwajkd  D 

CouB8,ELUOrr 

Daliok,J.  C 

Dajta,  James  D 

Dayhson,  Oeoboe 

Datb,  Chaeles  H 

OSAPEE,  Hekbt 

Deapeb,  John  W 

Dotton,C.  E 

Eaos,  James  B 

EiocoRB,  Samuel  F 

esqismann,  osoeoe 

Febbbl,  Willllm 

Feaskb,  John  Fbies 

Gabs,  Wiluam  M 

GEBTH,r.  A 

GlBBS,JOS[AH  WiLLAED 

GDBft,  WOLCOTT 

Gill,  Theodore  Nicholas 

Giu0,  James  Meltolb 

Goods,  O.  Beown 

Gould,  Auoubtus  A 

Gould,  Bensamin  A 

OaAT,AaA. 

GUTOT,  AEVOLD 

t  Cbarter  members,  Itoch  3, 1863. 


*  Biographical  notices  have  not 


Date  of 

Date  of 

election. 

death. 

1866 

Mar. 

27,1910 

0) 

Dec. 

14,1873 

0) 

Mar. 

2,1867 

0) 

June  25,1883 

0) 

Feb. 

14,1887 

1864 

Aug. 

19,1887 

1876  « 

May 

24,1910 

0)(*) 

Apr. 

27,1889 

0) 

May 

14,1882 

0) 

Feb. 

11,1893 

1890 

Feb. 

14,1904 

1883  « 

Mar. 

11,1913 

1889  « 

Oct. 

6,1912 

1887  « 

Mar. 

13,1911 

1880 1 

Nov. 

2,1910 

1884 

Nov. 

12,1908 

1868 

Apr. 

2,1894 

1868  • 

Feb. 

6,1912 

1890 

Mar. 

25,1896 

0) 

Jan. 

8,1887 

1888* 

Jan. 

10,1914 

0) 

Dec. 

13, 1870 

1872 

July 

1,1873 

1869 

Jan. 

6,1873 

(») 

Jan. 

8,1890 

1884 

May 

29,1910 

1887 

Sept. 

22,1888 

1872 

Sept. 

3,1894 

1872  « 

Apr. 

12,1897 

1877 

Dec. 

25,1899 

1864 

Feb. 

2,1889 

(0  (») 

Apr. 

14,1895 

1874  « 

Deo. 

2,1911 

0) 

Feb. 

14,1877 

1877 

Nov. 

20,1882 

1877 

Jan. 

4,1882 

1884  > 

Jan. 

4,1912 

1872 

Mar. 

8,1887 

1892 

Mar. 

28,1911 

0) 

Feb. 

4,1884 

1868 

Sept. 

18,1891 

0) 

Oct. 

12,1872 

1876 

May 

30,1878 

1872 

Feb. 

2,1893 

1879 

Apr. 

28,1903 

0) 

Dec. 

9,1908 

1873  « 

Sept. 

25,1914 

0) 

Feb. 

9,1865 

1888 

Sept, 

6,1896 

C) 

Sept. 

15,1866 

OX}) 

Nov. 

27,1896 

0) 

Jan. 

80,1888 

0) 

Feb. 

8,1884 

tbeenpresi 

Bnted. 
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Deceased  members — Continued. 


Date  of 
electiaii. 


Date  of 
death. 


Hadlkt,  James. 

Haldehan,  S.  8 

Hall^  Asaph 

Hall,  James. 

Hayden,F.V 

Henby,  Joseph 

HiLQABD,  Julius  E 

Hnx,  Geoboe  William 

Hnx,  Henbt  B 

Hitchcock,  Edward 

holbrook,  j.  e 

HOLDEN,  EdWABD  SINOLETON 

hubbabd,  j.  s 

humphbets,  a.  a 

Hunt,  T.  Stebby 

Hyatt,  Alpheus 

Johnson,  S.  W 

Keeleb,  J.  E 

Kmo,  Clabence 

Kibtland,  Jabed  P 

Lane,  J.  Homeb 

Lanoley,  Samuel  P 

Lea,  Matthew  Cabby 

Le  Conte,  John 

Lb  Conte,  John  L 

Le  Conte,  Joseph 

Leidy,  Joseph 

Lesley,  J.  Peteb 

Lesquebeux,  Leo 

LONQSTBETH,  MiEBS  F 

LOOMIS,  Elias 

LovEBiNO,  Joseph 

Lyman,  Theodobe 

Hahan,  D.  H 

Habsh,  O.  P 

Habsh,  O.  C 

Mayeb,  Alfbed  M 

Mayo-Smith,  Richmond 

Meek,  F.  B 

Meios,M.C 

MiNOT,  Chables  Sedgwick 

Mitchell,  Henby 

Mitchell,  Silas  Weib 

MoBOAN,  Lewis  H 

MoBTON,  Henby 

Nef,  John  Ulbic 

Newbebby,  J.  S 

Newcomb,  Simon •. . . . 

Newton,  H.  A 

Newton,  John 

NoBTON,  William  A 

OuvEB,  James  E 

Paccabd,A.8 

B.Benjamin  Osgood 

1  Charter  members,  March  3, 1863. 
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i  CbartermemberB,  Mazch  8, 1863. 


•  Biographical  notices  have  not  been  presented. 
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SENATE  BESOLirnON  NO.  361. 

[Reported  by  Mr.  Chilton.] 

In  the  Senate  of  the  United  States, 

February  13,  1917. 
Resolved,  That  the  manuscript  entitled  "Report  of  the  National 
Academy  of  Sciences  for  the  year  ended  December  31,  1916,"  be 
printed  as  a  Senate  Document. 
Attest : 

James  M.  Baker, 

Secretary. 
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LETTER  OF  TRANSMITTAL. 


National  Academy  of  Sciences, 

January  )87,  1917. 
The  Honorable  Thomas  R.  Marshall, 

Vice  President  of  the  United  States^ 

Washington^  D.  G. 
Sir:  I  have  the  honor  to  transmit  to  you  herewith  the  annual 
report  of  the  president  of  the  National  Academy  of  Sciences  for  the 
year  ending  December  31,  1916. 
Very  respectfully, 

Arthur  K  Day, 

Home  Secretary. 
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ACT  OF  INCORPORATION. 

AN  ACT  To  Incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  Louis  Agas- 
siz,  Massachusetts;  J.  H.  Alexander,  Maryland;  S.  Alexander,  New 
Jersey;  A.  D.  Bache,  at  large;  F.  B.  Barnard,^  at  large;  J.  G. 
Barnard,  United  States  Army,  Massachusetts;  W.  H.  C.  Bartlett, 
United  States  Military  Academy,  Missouri;  U.  A.  Boyden,^  Massa- 
chusetts; Alexis  Caswell,  Rhode  Island;  William  Chauvenet,  Mis- 
souri; J.  H.  C.  Coffin,  United  States  Naval  Academy,  Maine;  J.  A. 
Dahlgren,*  United  States  Navy,  Pennsylvania;  J.  D.  Dana,  Con- 
necticut; Charles  H.  Davis,  United  States  Navy,  Massachusetts; 
George  Engelmann,  Saint  Louis,  Missouri;  J.  F.  Frazer,  Pennsyl- 
vania; Wolcott  Gibbs,  New  York;  J.  M.  Gilless,"  United  States 
Navy,  District  of  Columbia;  A.  A.  Gould,  Massachusetts;  B.  A. 
Gould,  Massachusetts;  Asa  Gray,  Massachusetts;  A.  Guyot,  New 
Jersey;  James  Hall,  New  York;  Joseph  Henry,  at  large;  J.  E. 
Hilgard,  at  large,  Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S. 
Hubbard,  United  States  Naval  Observatory,  Connecticut;  A.  A. 
Humphreys,  United  States  Army,  Pennsylvania;  J.  L.  Le  Conte, 
United  States  Army,  Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P. 
Lesley,  Pennsylvania;  M.  F.  Longstreth,  Pennsylvania;  D.  H. 
Mahan,  United  States  Military  Academy,  Virginia ;  J.  S.  Newberry, 
Ohio;  H.  A.  Newton,  Connecticut;  Benjamin  Peirce,  Massachusetts; 
John  Rodgers,  United  States  Navy,  Indiana;  Fairman  Rogers, 
Pennsylvania;  R.  E.  Rogers,  Pennsylvania;  W.  B.  Rogers,  Massa- 
chusetts; L.  M.  Rutherford,  New  York;  Joseph  Saxton,  at  large; 
Benjamin  Silliman,  Connecticut;  Benjamin  Silliman,  junior,  Con- 
necticut; Theodore  Strong,  New  Jersey;  John  Torrey,  New  York; 
J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Winlock, 
United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wyman,  Mas- 
sachusetts ;  J.  D.  Whitney,  California ;  their  associates  and  successors 
duly  chosen,  are  hereby  incorporated,  constituted,  and  declared  to 
be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

»  The  ofRcial  list  of  members  gives  the  name  of  F.  A.  P.  Barnard. 
.    » Declined. 

•The  official  list  of  members  gives  the  name  of  J.  M.  Gillis. 
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Sec.  2.  And  be  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 
own  organization,  including  its  constitution,  by-laws,  and  rules  and 
regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or 
otherwise ;  to  provide  for  the  election  of  foreign  and  domestic  mem- 
bers, the  division  into  classes,  and  all  other  matters  needful  or  usual . 
in  such  institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  And  be  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United 
States  as  may  be  designated,  and  the  academy  shall,  whenever  called 
upon  by  any  department  of  the  Government,  investigate,  examine, 
experiment,  and  report  upon  any  subject  of  science  or  art,  the  actual 
expense  of  such  investigations,  examinations,  experiments,  and  re- 
ports to  be  paid  from  appropriations  which  may  be  made  for  the 
purpose,  but  the  academy  shall  receive  no  compensation  whatever 
for  any  services  to  the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

AMENDMENTS. 
AN  ACT  To  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  the  act  to 
incorporate  the  National  Academy  of  Sciences,  approved  March 
third,  eighteen  hundred  and  sixty -three,  be,  and  the  same  is  hereby, 
so  amended  as  to  remove  the  limitation  of  the  number  of  ordinary 
members  of  said  academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

AN  ACT  To  authorize  the  National  Academy  of  Sciences  to  receive  and  hold 
trust  funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  the  National 
Academy  of  Sciences,  incorporated  by  the  act  of  Congress,  approved 
March  third,  eighteen  hundred  and  sixty-three,  and  its  several  sup- 
plements, be,  and  the  same  is  hereby,  authorized  and  empowered  to 
receive  bequests  and  donations  and  hold  the  same  in  trust,  to  be 
applied  by  the  said  academy  in  aid  of  scientific  investigations  and 
according  to  the  will  of  the  donors. 

•Approved,  June  20,  1884. 

AN  ACT  To  amend  the  act  authorizing  the  National  Academy  of  Sciences  to 
receive  and  hold  trust  funds  for  the  promotion  of  science,  and  for  other  pur- 


Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  the  act  to 
authorize  the  National  Academy  of  Sciences  to  receive  and  hold 
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trust  funds  for  the  promotion  of  science,  and  for  other  purposes, 
approved  June  twentieth,  eighteen  hundred  and  eighty-four,  be,  and 
the  same  is  hereby,  amended  to  read  as  follows : 

**That  the  National  Academy  of  Sciences,  incorporated  by  the  act 
of  Congress  approved  March  third,  eighteen  hundred  and  sixty-three, 
be,  and  the  same  is  hereby,  authorized  and  empowered  to  receive,  by 
devise,  bequest,  donation,  or  otherwise,  either  real  or  personal  prop- 
erty, and  to  hold  the  same  absolutely  or  in  trust,  and  to  invest, 
reinvest,  and  manage  the  same  in  accordance  with  the  provisions  of 
its  constitution,  and  to  apply  said  property  and  the  income  arising 
therefrom  to  the  objects  of  its  creation  and  according  to  the  instruc- 
tions of  the  donors:  Provided^  however^  That  the  Congress  may  at  any 
time  limit  the  amoimt  of  real  estate  which  may  be  acquired  and  the 
length  of  time  the  same  may  be  held  by  said  National  Academy  of 
Sciences." 

Sec.  2.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 
expressly  reserved. 

Approved,  May  27, 1914. 
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During  the  past  year  two  commissions  have  been  given  to  the 
academy  by  the  President  of  the  United  States,  each  of  which  bears 
very  directly  upon  the  public  welfare.  The  first  directed  the  academy 
to  examine  into  the  nature  and  consequences  of  the  landslides  which 
have  blocked  the  passage  of  the  Panama  Canal  from  time  to  time; 
the  second  called  upon  the  academy  to  take  the  initiative  in  ascertain- 
ing and  correlating  the  resources  for  research  (men,  equipment,  and 
experience)  of  the  country,  which  may  be  applied  to  the  solution  of 
the  scientific  problems  which  are  constantly  arising  just  now  in  the 
preparations  to  meet  impending  national  emergencies. 

The  examination  of  the  canal  slides  was  undertaken  by  a  com- 
mittee of  12  geologists  and  engineers,  all  men  of  national  reputation, 
and  their  decision  is  of  a  kind  to  invite  and  to  receive  general  atten- 
tion at  this  time.  Public  confidence  in  the  canal  was  rather  seriously 
shaken  when  the  great  waterway  remained  closed  to  traffic  for 
some  months  with  no  certainty  that  when  cleared  again  it  might 
not  be  closed  by  further  slides  within  a  few  days  or  weeks.  The 
strain  upon  shippers  and  upon  the  American  public,  which  has 
taken  an  active  interest  and  pride  in  the  greatest  engineering  under- 
taking of  our  time,  has  been  very  severe. 

The  final  report  of  the  committee,  though  not  yet  in  print,  goes 
far  to  relieve  this  apprehension.  The  geologists  of  the  academy 
committee  assure  us  that  there  is  no  further  ground  for  serious  ap- 
prehension; that  the  mass  of  material  in  motion  is  now  continually 
diminishing  in  magnitude,  and  although  further  slips  are  to  be  ex- 
pected, they  can  not  attain  the  volume  of  those  that  are  past,  nor  can 
they  any  longer  be  accounted  a  serious  menace  to  the  full  and  com- 
plete usefulness  of  the  canal  in  transporting  the  heaviest  traffic  from 
ocean  to  ocean. 

The  report  of  the  committee  will  soon  appear  in  print  as  a  separate 
document. 
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The  second  charge  which  was  given  to  the  academy  is  a  direct 
consequence  of  a  resolution  taken  at  the  annual  meeting  of  the 
academy  in  April,  1916,  as  follows: 

Resolved,  That  the  President  of  the  Academy  be  requested  to  inform  the 
President  of  the  United  States  that  in  the  event  of  a  brealc  in  diplomatic  rela- 
tions with  any  other  country  the  academy  desires  to  place  itself  at  the  disposal 
of  the  Government  for  any  service  within  its  scope. 

When  this  resolution  was  brought  to  the  attention  of  the  Presi- 
dent, he  desired  that  the  academy  should  take  the  initiative  in  ascer- 
taining and  correlating  the  scientific  resources  of  the  country  which 
might  be  depended  upon  for  the  solution  of  problems  arising  out  of 
the  movement  for  "  preparedness  "  against  the  possibility  of  war. 

The  council  of  the  academy  took  immediate  action  upon  the  request 
and  organized  an  independent  body  with  power  to  act,  which  has 
been  called  the  National  Research  Council.  The  explicit  purposes  of 
this  research  council  as  set  forth  in  a  prospectus  recently  issued  are 
the  following : 

(1)  The  preparation  of  a  national  inventory  of  equipment  for 
research,  of  the  men  engaged  in  it,  and  of  the  lines  of  investigation 
pursued  in  cooperating  Government  bureaus,  educational  institu- 
tions, research  foundations,  and  industrial  research  laboratories — 
this  inventory  to  be  prepared  in  harmony  with  any  general  plan 
adopted  by  the  Government  Council  of  National  Defense. 

(2)  The  preparation  of  reports  by  special  committees,  leading  to 
the  statement  of  important  research  problems  and  thus  serving  as  a 
clearing  house  for  the  coordination  of  research  in  various  depart- 
ments of  science. 

(3)  The  promotion  of  cooperation  in  research  with  the  object  of 
securing  increased  efficiency,  but  with  careful  avoidance  of  any  ham- 
pering control  or  interference  with  individual  freedom  and  initiative. 

(4)  Cooperation  with  educational  institutions,  by  supporting  their 
efforts  to  secure  larger  funds  and  more  favorable  conditions  for  the 
pursuit  of  research  and  for  the  training  of  students  in  the  methods 
and  spirit  of  investigation. 

(5)  Cooperation  with  research  foundations  and  other  agencies  de- 
siring to  secure  a  more  effective  use  of  funds  available  for  investiga- 
tion. 

(6)  The  encouragement  in  cooperating  laboratories,  of  researches 
designed  to  strengthen  the  national  defense  and  to  render  the  United 
States  independent  of  foreign  sources  of  supply  liable  to  be  affected 
by  war. 

It  is  at  once  obvious  that  the  value  to  the  National  Government 
of  the  information  now  being  gathered  in  pursuit  of  this  plan  is  very 
great,  and  there  is  a  consequence  which  is  by  no  means  secondary  in 
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importance  in  the  effect  which  its  work  has  had  in  stimulating  scien- 
tific activity  throughout  the  country.  Both  educational  institutions 
and  industrial  organizations  are  planning  research  work  as  never 
before. 

It  is  still  too  early  perhaps  to  appraise  properly  the  ultimate  scope 
or  effect  of  the  present  effort,  but  it  is  certain  to  surpass  all  expecta- 
tions, both  in  the  amount  of  information  which  will  become  avail- 
able to  meet  national  needs  and  in  the  wonderful  stimulus  given  to 
the  movement  for  scientific  investigation  and  research,  not  to  men- 
tion the  gain  in  eflSciency  in  such  studies  through  closer  coordina- 
tion than  has  been  possible  heretofore.  A  report  of  the  activities 
of  the  council  for  the  first  year  of  its  existence  will  be  found  on  a 
later  page  (p.  31),  together  with  a  list  of  its  members. 

MEETINGS  OF  THE*  NATIONAL  ACADEMY. 

During  the  year  1916  the  academy  held  two  stated  meetings,  the 
annual  meeting  in  April,  at  Washington,  and  the  autimin  meeting  in 
November,  at  Boston,  Mass. 


ANNUAL  MEETING. 


The  sessions  were  held 
in  the  Oak  Room  of  the 
17, 18,  19,  1916.    Seventy 

Abbot,  Charles  Greeley. 
Allen,  J.  Asaph. 
Ames,  J.  S. 
Becker,  George  F. 
Boltwood,  B.  B. 
Brltton,  Nathaniel  Lord. 
Bumstead,  Henry  Andrews. 
Campbell,  D.  H. 
Cannon,  Walter  Bradford. 
Cattell,  James  McKeeo. 
Clark,  W.  B. 
Clarke,  F.  W. 
Clarke,  J.  M. 
Comstock,  George  O. 
Qonklin,  E.  G. 
Coulter,  J.  M. 
Cross,  Whitman. 
Dall,  William  H. 
Davenport,  C.  B. 
Davis,  William  Morris. 
Day,  Arthur  L. 
Donaldson,  Henry  Herbert. 
Fewkes,  Jesse  Walter. 
Flexner,  Simon, 


in  the  United  States  National  Museum  and 
Raleigh  Hotel,  Washington,  D.  C,  April 
-one  members  were  present,  as  follows: 

Hague,  Arnold. 
Hale,  George  E. 
Hall,  E.  H. 
Harper,  R.  A. 
Hayford,  John  F. 
Hillebrand,  W.  F. 
Holmes,  William  H.      . 
Howell,  William  H. 
Iddings,  Joseph. 
Jennings,  Herbert  Spencer. 
Leuschner,  Armin  O. 
Lillie,  Frank  Rattray. 
Loeb,  Jacques. 
Lusk,  Graham. 
Mall,  F.  P. 

Meltzer,  Samuel  Jnmes. 
Mendel,  Lafayette  B. 
Merriam,  C.  Hart. 
Merritt,  Ernest. 
Millikan.  Robert  Andrews. 
Moore,  Ellakim  H. 
Morley,  Edward  W. 
Morse,  H.  N. 
Moulton,  F.  R, 
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Nichols,  E.   L. 
Noyes,  Arthur  A. 
Parker,  George  H. 
Pickering,  Edward  C. 
Pupln,  M.  I. 

Ransome,  Frederick  Leslie. 
Reld,  H.  Fielding. 
Remsen,  Ira. 
Rosa,  Edward  B. 
Schuchert,  Charles. 
Scott,  William  B. 
Smith,  Erwln  F. 


Story,  William  B. 
Van  Hlse,  C.  R. 
Van  Vleck,  E.,  B. 
Walcott,  Charles  D. 
Webster,  Arthur  Q. 
Welch,  William  H. 
Wheeler,  William  M. 
White,  David. 
White,  H.  S. 
Wilson,  Edmund  B. 
Wood,  R.  W. 
Woodward,  R.  S. 


BUSINESS  SESSIONS. 
ANNOUNCEMENT  OP  DEATHS. 

The  president  announced  the  deaths  since  the  autumn  meeting  of 
four  members  and  two  foreign  associates : 

Members. — John  Ulric  Nef,  elected  in  1904,  died  on  August  13, 
1915. 

Frederick  Ward  Putnam,  elected  in  1885,  died  on  August  18,  1915. 

Arthur  W.  Wright,  elected  in  1881,  died  on  December  19.  1915. 

Eugene  W.  Hilgard,  elected  in  1872,  died  on  January  8, 1916. 

Foreign  associate, — Paul  Erhlich,  elected  in  1904,  died  on  August 
20,  1915. 

The  president  announced  that  the  preparation  of  biographical 
memoirs  of  deceased  members  had  been  assigned  as  follows:  John 
Ulric  Nef  to  J.  O.  Stieglitz,  Frederick  Ward  Putnam  to  Jesse  Wal- 
ter Fewkes. 

PANAMA  CANAL  SLIDES. 

The  president  stated  that  a  preliminary  report  of  the  committee 
to  investigate  the  slides  at  the  Panama  Canal  had  been  prepared  and 
transmitted  6y  him  to  the  President  of  the  United  States  and  that 
the  final  report  was  in  process  of  completion  and  would  in  turn  be 
transmitted  to  the  President  of  the  United  States.  The  preliminary 
report  is  printed  in  full  in  the  proceedings  of  the  academy. 

REPORTS  OP  THE  PRESIDENT  AND  THE  TREASURER. 

The  reports  of  the  president  ^  and  of  the  treasurer  ^  for  1915,  as 
transmitted  to  the  Senate  of  the  United  States  by  the  President  of 
the  Academy,  were  presented  in  their  printed  form  and  approved. 

REPORT  OF  THE  HOME  SECRETARY. 

The  Pbesident  of  the  National  Academy  of  Sciences. 

Sib:  I  have  the  honor  to  present  the  following  report  on  the  publications 
and  membership  of  the  National  Academy  of  Sciences  for  the  year  ending 
AprU  19,  1916. 

^  Report  of  the  National  Academy  of  Sciences  for  the  year  1915,  pp.  11-80. 
*ldem,  pp.  36-45. 
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The  memoirs  of  the  National  Academy  of  Sciences,  volume  12,  part  2,  en- 
titled, **  Variations  and  Ecological  Distribution  of  the  Snails  of  the  Genus  lo.*' 
by  Charles  C.  Adams^  has  been  published  and  distributed,  as  has  also  the 
memoir  forming  volume  13,  entitled  "A  Catalogue  of  the  Meteorites  of  North 
America,"  by  Oliver  C.  Farrington.  Volume  14,  memoir  1,  entitled,  "Report  on 
Researches  on  the  Chemical  and  Mineraloglcal  Composition  of  Meteorites, 
with  Especial  Reference  to  Their  Minor  Constituents,"  by  George  Perkins 
Merrill,  is  in  press  and  the  final  proof  has  been  passed.  It  awaits  casting  and 
printing  before  it  is  published. 

The  biographical  memoirs  of  John  W.  Powell,  Miers  Fisher  Longstreth, 
Charles  Anthony  Schott,  Peter  Lesley,  Henry  Morton,  and  Alfred  Marshall 
Mayer  have  been  published  and  distributed,  and  that  of  George  William  Hill, 
by  Ernest  W.  Brown,  is  also  published  but  has  not  been  distributed. 

Three  members  have  died  since  the  last  Annual  Meeting :  John  Ulrlc  Nef,  on 
August  13,  1915,  elected  in  1904;  Frederick  W.  Putnam,  on  August  18,  1915, 
elected  in  1885 ;  Arthur  W.  Wright,  on  December  19,  1915,  elected  in  1881 ;  and 
Eugene  W.  Hilgard,  on  January  8,  1916,  elected  In  1872. 

One  foreign  associate,  Paul  Erhlich.  died  on  August  20,  1915. 

There  are  139  active  m^bers  on  the  membership  list,  1  honorary  member, 
and  39  foreign  associates. 

Abthub  L.  Day,  Home  Secretary, 

REPORT  OP  THE  FOREIGN  SECRETARY. 

I  have  the  honor  to  report  on  the  work  of  the  foreign  secretary  for  the  year 
ending  April  19,  1916. 

An  attempt  has  been  made,  through  correspondence  with  various  academies 
and  societies  belonging  to  the  International  Association  of  Academies,  to  secure 
a  partial  continuance  of  some  portions  of  the  Association's  work  through  the 
period  of  the  war.  Although  international  meetings  are  obviously  not  feasible, 
it  was  hoped  that  a  temporary  transfer  of  the  functions  of  leading  academy 
from  Berlin  to  Amsterdam,  as  suggested  by  the  former  body,  might  serve  a 
useful  purpose.  Unfortunately,  however,  certain  difficulties  of  an  Insuperable 
nature  prevented  the  proposed  transfer,  and  no  further  steps  can  be  taken  at 
present. 

It  was  suggested  to  the  Amsterdam  Academy  by  the  foreign  secretary,  also 
acting  in  the  capacity  of  secretary  of  a  Joint  committee  of  the  National 
Academy  and  the  American  Association,  that  the  Accademla  dei  Llncel  be 
requested  to  use  its  good  offices  to  secure  the  continuation  of  the  work  of  the 
Zoological  Station  at  Naples.  A  favorable  reply  was  received  from  the  presi- 
dent of  the  Llncel,  but  the  participation  of  Italy  in  the  war  has  prevented 
Dr.  Dohm  from  retaining  the  direction  of  the  station,  which  is  now  under  an 
Italian  administration. 

At  the  request  of  the  president  of  the  Amsterdam  Academy,  who  is  also 
permanent  secretary  of  the  International  Geodetic  Association,  the  Secretary 
of  State  was  asked  by  the  academy  to  use  his  influence  to  secure  the  continued 
participation  of  the  United  States  in  the  work  of  the  association,  and  the 
maintenance  of  the  international  latitude  station  at  Uklah,  Cal.  Through  the 
action  of  the  Secretary  of  State,  and  the  Interest  of  Members  of  CJongress, 
the  necessary  appropriations  have  been  provided. 

George  E.  Hale, 
Foreign  Secretary, 
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REPORT  OF  THE  DIRECTORS  OP  THE  BACHB  FUND. 

Mr.  Ira  Remsen  resigned  as  director  of  the  fund  at  the  annual  meeting, 
1915.  The  two  remaining  members  of  the  committee  chose  Mr.  Arthur  G. 
Webster  as  the  tjilrd  member,  arid  later  the  undersigned  was  elected  chairman. 
Since  the  annual  meeting  the  following  appropriations  have  been  made: 

No.  187,  to  H.  H.  Lane,  State  University  of  Oklahoma,  $500,  for  the  pur- 
chase of  apparatus  to  be  useil  In  a  comparative  study  of  the  embryos  and 
young  of  various  mammals  in  order  to  determine,  by  physiological  experimenta- 
tion and  morphological  observations,  the  correlation  between  structure  and 
function  In  the  development  of  the  special  senses. 

No.  188,  to  H.  W.  Norris,  Grinn'ell  CJollege,  $100,  for  assistance  in  the 
analysis  of  the  cranial  nerves  of  Coecllians  (Herpele  and  Dermophls). 

No.  189,  to  E.  J.  Werber,  Woods  Hole,  $230,  for  assistance  in  experimental 
studies  aiming  at  the  control  of  defective  and  monstrous  developments;  (1) 
the  effect  of  the  toxic  products  of  metabolism  on  the  developing  teleost  e^g; 
(2)  the  effect  of  experimentally  produced  diseases  of  parental  metabolism  on 
the  offspring  of  mammals. 

No.  190,  to  H.  S.  Jennings,  Johns  Hopkins  University,  $200,  for  assistance 
in  the  study  of  evolution  in  a  unicellular  animal  multiplying  by  fission :  hered- 
ity, variation,  racial  differentiation  in  Difflugia, 

No.  191,  to  P.  W.  Brldgman,  Harvard  University,  $500,  for  mechanical  as- 
sistance in  an  Investigation  of  various  effects  of  high  hydrostatic  pressure,  in 
particular  the  effect  of  pressure  on  electrical  resistance  of  metals  (continua- 
tion). 

No.  192,  to  J.  P.  Iddings,  Washington,  D.  C,  $1,000,  for  apparatus  and 
assistance  in  the  microscopical  and  chemical  investigation  of  igneous  rocks 
for  the  purpose  of  extending  knowledge  regarding  petrographical  provinces 
and  their  bearings  on  the  problem  of  Isostasy. 

No.  193,  to  C.  A.  Kofoid,  University  of  California,  $500.  for  assistance  in  se- 
curing animals  In  the  Indian  jungle  and  in  their  preparation  for  study  in  re- 
search on  the  intestinal  protozoa. 

No.  194,  to  R.  A.  Daly,  Harvard  University,  $1,000,  for  the  purchase  of  a 
thermograph  of  new  design  for  determining  temperatures  in  the  deep  sea. 

No.  195,  to  R.  W.  Hegner,  University  of  Michigan,  $160,'  for  assistance  In 
the  study  of  the  history  of  the  germ  cells,  especially  in  hermaphrodite  ani- 
mals In  order  to  determine  the  visible  changes  that  take  place  in  their  differ- 
entiation and  the  causes  of  these  changes  (continuation). 

The  following  Information  has  been  received  concerning  earlier  grants: 

No.  183.  A  report  has  been  received  from  C.  G.  Abbot,  describing  the  suc- 
cessful operation  of  the  apparatus  constructed  with  this  grant  This  closes  the 
record  of  this  award. 

No.  184.  Papers  have  been  published  by  P.  W.  Brldgman  on  work  done  with 
the  aid  of  this  grant  as  follows: 

"Change  of  phase  under  pressure."  Physical  Review,  n.  s.,  VI,  July  and 
August.  1915. 

"  Polymorphic  transformation  of  solids  under  pressure."  Proceedings  of  the 
American  Academy  of  Arts  and  Sciences,  II,  September,  1915. 

This  closes  the  record  of  this  award. 

The  treasurer  of  the  academy  states,  under  date  of  April  7,  1916,  that  the 
Bache  fund  has  on  hand  a  cash  income  balance  of  $980.62,  together  with  an 
Invested  income  of  $2,575, 

^DWiN  B.   Fbost, 

(Chairman, 
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REPORT  OP  THE  TRUSTEES  OP  THE  WATSON  PUND. 

The  balance  of  the  income  of  the  Watson  fund,  available  for  appropriation, 
on  April  1,  1916,  was  $1,070.15.  The  undei'signed  accordingly  recommend  the 
following  votes: 

Resolved,  That  the  sum  of  $500  from  the  income  of  the  Watson  fund  be 
appropriated  to  Prof.  John  A.  Miller,  director  of  the  Sproul  Observatory,  for 
measuring  plates  already  taken  for  the  determination  of  stellar  parallaxes. 
(Grant  No.  10.)  This  is  a  continuation  of  grant  No.  10  awarded  last  year, 
A  report  of  the  work  accomplished  is  inclosed. 

Resolved,  That  the  sum  of  $300  from  the  income  of  the  Watson  fund  be  appro- 
priated to  Prof.  Herbert  C.  Wilson,  director  of  the  Goodsell  Observatory,  for 
measurements  of  the  positions  of  asteroids  on  photographs  already  taken. 
(Grant  No.  12.) 

In  each  of  these  cases,  material  has  already  been  collected  whose  preparation 
independently  would  Involve  a  large  expenditure.  A  relatively  small  sum  will 
thus  complete  the  work  and  secure  the  results  for  which  the  investigations 
were  undertaken. 

Edwabd  C.  Pickering. 
W.  L.  Elkin. 
E.  B.  Frost. 

REPORT  OP  THE  COMMITTEE  ON  THE  HENRY  DRAPER  PUND. 

Four  members  of  the  committee,  without  consulting  the  fifth  member  (Prof. 
Michelson),  recommend  that  the  Henry  Draper  gold  medal  be  awarded  to 
Prof.  A.  A.  Michelson,  of  the  University  of  Chicago,  for  his  numerous  and 
importaht  contributions  to  spectroscopy  and  astronomical  physics. 

It  is  Impossible  in  the  brief  space  of  this  report  even  to  enumerate  Prof. 
Michelson's  major  services  to  science.  These  include  the  precise  determination 
of  the  velocity  of  light;  the  well-known  experiment  (with  Prof.  Morley)  on 
ether  drift;  the  measurement  of  the  absolute  wave-length  of  light  involved  in 
his  determination  of  the  length  of  the  standard  meter;  the  measurement  of 
tides  in  the  body  of  the  earth  with  new  apparatus  of  extraordinary  precision ; 
and  the  invention  of  the  Interferometer,  the  echelon,  and  other  Instruments  of 
prime  importance  to  the  student  of  light.  He  has  also  constructed  a  ruling 
machine  yielding  diffraction  gratings  of  the  longest  size  and  the  highest  resolv- 
ing power  yet  attained,  and  carried  on  a  multiplicity  of  researches  of  wide  range 
and  fundamental  significance. 

The  committee  also  recommends  that  a  grant  of  $250  b^  made  to  Prof.  Philip 
Fox,  director  of  the  Dearborn  Observatory,  of  Northwestern  University,  Evans- 
loa.  111.,  to  apply  toward  the  cost  of  a  machine  for  measuring  astronoml(.'al 
photographa 

Regarding  previous  grants  from  the  Draper  fund,  the  committee  begs  to  rt, 
port  that  the  grant  to  Dr.  C.  G.  Abbot  has  been  expended  for  computer*^ 
services  In  an  investigation  which  has  established  the  variability  of  distribution 
of  radiation  along  the  sun*s  diameter.  Grants  to  Messrs.  Campbell,  Mitchell, 
Stebbins,  Schleslnger,  respectively,  for  the  construction  of  instruments  or  the 
prosecution  of  researches  not  yet  completed. 

Geobge  E.  Hale, 


Chairifian, 
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REPORT  OF  THE  COMMITTEE  ON  THE  J.  LAWRENCE  SMITH  FUND. 

The  committee  on  the  J.  Lawrence  Smith  fund  reports  as  follows : 

No.  3.  Edmund  Otis  Hovey,  curator  in  the  department  of  geology  and  inverte- 
brate paleontology  in  the  American  Museum  of  Natural  History,  New  York, 
received,  in  1909,  a  grant  of  $400  to  aid  in  the  study  of  certain  meteors.  He 
has  for  some  time  been  with  an  expedition  to  the  Arctic  regions,  so  that  the 
work  is  not  at  the  moment  making  progress. 

No.  4.  C.  C.  Trowbridge,  professor  of  physics  in  Columbia  University,  New 
York,  received  in  1909  a  grant  of  $400  in  aid  of  his  studies  of  the  luminous 
trains  which  are  produced  by  some  meteors.  A  further  grant  of  $1,000  in  four 
annual  installments  was  voted  by  the  academy  in  1912.  Good  progress  has 
been  made  in  the  tabulation  of  all  existing  records  of  such  luminous  trains  and 
In  the  preparation  of  illustrations  of  them,  as  well  as  in  other  directions. 
Owing  to  conditions  in  Europe,  the  last  installment  of  $250,  available  a  year 
ago,  has  not  yet  been  called  for. 

No.  5.  George  P.  Merrill,  head  curator  in  the  department  of  geology  in  the 
United  States  National  Museum,  has  received  grants  in  1910,  1911,  and  1913, 
amounting  to  $800,  to  aid  in  verifying  the  occurrence  in  some  meteors  of  cer- 
tain rare  elements.  This  work  has  been  very  successfully  completed,  abstracts 
of  results  obtained  have  been  presented  to  the  academy,  and  the  final  report 
forms  pages  1-26  of  the  Memoirs  of  the  Academy,  Vol.  14,  Just  issuing  from  the 
press,  and  closing  the  record  of  this  grant. 

No.  6.  S.  A.  Mitchell,  professor  in  the  University  of  Virginia,  University,  Va., 
received  in  1915  a  grant  of  $500  to  aid  in  securing  observations  of  paths  and 
of  radiants  of  meteors  and  in  computing  orbits, where  observations  are  suffi- 
cient! Maps  in  aid  of  such  observations  have  been  placed  at  the  service  of 
volunteer  observers,  and  nearly  5,000  observations  of  meteor  paths  have  been 
secured.  These  observations,  as  well  as  a  good  number  otherwise  secured,  have 
been  discussed  and  have  yielded  some  139  parabolic  orbits. 

The  committee  is  unanimous  in  recommending  that  a  further  gi-ant  of  $300 
be  made  to  carry  on  this  valuable  work. 

The  J.  Lawrence  Smith  fund  now  has  a  cash  balance  of  income  of  $834.77,  of 
which  $250  is  already  appropriated,  though  not  yet  paid  over.    The  cash  iucome 
balance  available  is  therefore  $584.77.    There  is  also  an  invested  income  bal-  ^ 
ance  of  $1,532.50. 

For  the  committee. 

Edward  W.  Morley, 

Chairman. 

REPORT  OP  THE  BOARD  OP  DIRECTORS  OP  THE  BENJAMIN  APTHORP  GOULD 

PUND. 

The  directors  of  the  Benjamin  Apthorp  Gould  fund  of  the  National  Academy 
of  Sciences  have  the  honor  to  present  the  following  report : 

In  1914  a  grant  of  $200  was  made  to  Sidney  D.  Townley  to  assist  him  in 
making  observations  on  variable  stars  at  the  Lick  Observatory.  Only  half  of 
the  money  was  used  during  the  year  ending  April,  1915,  and  the  remainder  was 
granted  to  him  to  be  used  for  the  same  purpose  in  the  year  beginning  April,  1915. 

A  grant  of  $200  was  made  to  R.  W.  Wood  for  the  purpose  of  assisting  him  in 
carrying  on  his  work  in  the  photogiaphy  of  celestial  objects  with  monochromatic 
light. 

A  grant  of  $100  was  made  to  A  Van  Maanen  for  the  purpose  of  securing 
assistance  in  reducing  the  proi>er  motions  of  certain  lists  of  stars. 

A  grant  of  $640  was  made  to  Edwin  B.  Frost  for  the  purpose  of  purchasing 
a  machine  for  measuring  parallax  plates. 
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A  grant  of  $500  was  made  to  A.  H.  Pfund  In  1914.  but  was  returned,  together 
with  the  accumulated  interest 

There  Is  now  a  cash  balance  to  the  credit  of  the  Gould  fund  of  $113.92  and  an 
invested  income  balance  of  $457.50. 

F.   R.   MOULTON, 

E.  E.  Babnabd, 

R.    S.    WOODWABD, 

Directors. 
RBPORT  OF  THE  DIRECTORS  OP  THE  WOLCOTT  GIBBS  FUND. 

The  directors  of  the  Wolcott  Gibbs  fund  for  chemical  research  respectfully 
submit  the  following  report  for  the  year  1915  to  1916  to  the  National  Academy 
of  Sciences: 

On  April  29,  1915,  President  Ira  Remsen  resigned  from  the  board  to  the 
great  regret  of  his  colleajgues. 

On  May  18  Prof.  T.  W.  Richards  was  elected  to  fill  the  vacancy  caused  by 
President  Remsen's  withdrawal.  ^ 

Only  one  appropriation  has  been  made  from  the  income  of  the  fund  this 
year — a  grant  (No.  6)  to  Prof.  Gregory  P.,  Baxter,  of  Cambridge,  of  $300  to 
provide  apparatus,  especially  of  platinum  and  quartz,  and  materials  for  his 
researches  on  atomic  weights  and  changes  of  volume  during  solution. 

The  unexpended  income  of  the  fund  is  $90.T7. 

Satisfactory  reports  have  been  received  from  holders  of  previous  grants. 

Grants  2  and  5 :  Prof.  Ma  it  E.  Holmes  has  a  paper  in  press  on  "  The  Electro- 
Deposition  of  CJopper  from  the  Ammonlacal  Cyanide  Electrotype.'*  Progress 
has  also  been  made  in  the  study  of  the  deposition  of  cadmium  and  its  separa- 
tion from  other  elements. 

Grant  3:  Prof.  W.  J.  Hale  has  finished  his  work  on  the  cyclopentadiopyrl- 
dazine  except  for  a  few  less  Important  details.  He  ^opes  in  June  to  have  the 
paper  ready  for  publication. 

Grant  4:  Prof.  W.  D.  Harkins  has  determined  the  freezing  point  lowerings 
tot  13  salts  in  aqueous  solutions,  9  of  which  are  cobaltammines ;  and  has  be- 
gan the  study  of  mixtures  of  salts. 

C.  L.  Jackson, 
EdgabF.  Smith, 
T.  W.  Richards, 

Directors. 

April  6,  1916. 

REPORT  OF  THE  COMMITTEE  ON  THE  COMSTOCK  FUND. 

The  committee  on  the  Comstock  fund  begs  to  report  that,  according  to  the 
statement  of  the  treasurer  of  the  National  Academy  of  Sciences,  the  total  income 
from  the  fund  now  available  is  $1,661.32. 

The  next  award  will  be  made  at  the  end  of  the  five-year  period  specified  in  the 
bequest,  i.  e.,  at  the  annual  meeting  in  April,  1918. 

Edw.  L.  Nichols, 

Chairman. 
Apeil  18,  1916. 

REPORT  OF  THE  COMMITTEE  ON  THE  MURRAY  FUND. 

The  Secretaby,  National  Academy  of  Sciences. 

Sib:  The  committee  on  the  Sir  John  Murray  fund  has  to  report  that  the 
unusual  expenses  due  to  the  designing  and  striking  off  of  the  Agasslz  medal, 
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as  called  for  by  the  terms  of  the  gift,  has  required  all  the  early  income.  Tbe 
committee  deemed  best  not  to  touch  the  original  fund,  and  the  income  from  tbe 
fund  was  not  sufficient  to  meet  these  expenses.  All  these  expenses  have  now 
been  met,  but  there  is  no  cash  balance  and  no  invested  income.  This  income 
has  been  applied  to  the  payment  of  the  amount  advanced  from  the  general  fund, 
but  from  now  on  the  interest  from  the  fund  will  be  applied  as  originally  In- 
tended, for  the  striking  off  of  the  Agassiz  medal  and  contributions  to  oceanog- 
raphy. 

Arnold  Haguk, 

Chairman. 
BUSINESS  PROM  THE  COUNCIL. 

Recommendations  adopted: 
(a)  That  the  annual  dues  for  1916  be  $5. 

(&)  That  the  election  of  new  members,  foreign  secretary,  and  two  members 
of  the  council  be  held  on  Wednesday  morning,  April  19,  1916. 

(c)  That  the  treasurer  be  authorized  to  pay  the  annual  subscription  of  200 
francs  to  the  International  Association  of  Academies.  That  the  treasurer  be 
directed  to  withhold  this  payment  of  dues  to  the  International  Association  of 
Academies  until  advised  by  the  foreign  secretary  that  payment  may  properly 
be  made. 

(d)  That  the  American  Security  &  Trust  Co.,  of  Washington,  D.  C,  and 
Spencer  Trask  &  Co.,  of  New  York,  be  designated  fiscal  advisers  of  the  acad- 
emy for  1916  and  1917. 

(e)  That  the  time  and  place  of  the  autumn  meeting,  1916,  be  left  to  tbe 
president  and  home  secretary  with  power. 

(/)  That  the  home  secretary  be  requested  to  transmit  the  thanks  of  tbe 
academy  to  the  Cosmos  Club  for  the  courtesies  extended  to  the  members  of 
the  academy  during  the  annual  meeting. 

iff)  That  the  members  of  the  academy  be  permitted  to  choose  the  section 
with  which  they  wish  to  be  affiliated  and  that  no  one  shall  be  a  memt>er  of 
more  thrn  one  section. 

{h)  That  it  is  desirable  that  a  section  of  engineering  be  developed  \irbicb 
shall  include  men  who  have  made  original  contributions  to  the  science  or 
art  of  engineering;  that  to  this  end  the  council  suggests  to  the  academy  tbat 
tlie  present  section  of  physics  and  engineering  be  designated  the  section  of 
physics,  and  that  the  council,  under  the  authority  granted  by  section  4,  article 
4,  of  the  constitution,  nominate  to  the  academy,  after  inviting  suggestions 
from  the  members  of  the  academy,  two  or  three  engineers  each  year  until  such 
time  as  it  shall  seem  advisable  to  establish  a  separate  section  of  engineering:, 
any  engineer  elected  as  the  result  of  such  nominations  being  in  the  meantime 
assigned  to  that  one  of  the  existing  sections  to  which  his  work  is  most  closely 
related. 

(i)  That  the  president  be  authorized  to  appoint  a  committee  of  three  to 
investigate  and  present  a  written  report  at  the  business  meeting  on  Wednesday, 
April  19,  upon  the  bill  H.  R.  528,  providing  that  the  centigrade  scale  of 
temperature  shall  be  the  standard  in  United  States  publications  and  that  tlie 
use  of  the  Fahrenheit  scale  be  discontinued  after  an  appropriate  interval. 

(/)  That  in  accordance  with  the  request  of  the  chairman  of  the  Conunittee 
on  Foreign  Affairs  of  the  House  of  Representatives  a  committee  of  the  academy 
be  appointed  to  prepare  a  report  upon  the  joint  resolution  (H.  J.  Res.  99),  "  Tbat 
the  President  be,  and  he  is  hereby,  requested  to  ascertain  the  views  of  foreign 
Governments  regarding  the  proposition  to  appoint  an  international  commission 
to  prepare  a  universal  alphabet,"  and  that  the  report  be  submitted  to  the  Presi- 
dent of  the  Academy,  who  in  turn  will  transmit  it  to  the  chairman  of  the  Corn- 
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mitee  on  Foreign  Affairs  of  the  House  of  Representatives,  reporting  his  action 
in  the  matter  at  the  next  annual  meeting  of  the  academy. 

(k)  That  following  the  suggestion  of  the  chairman  of  the  directorate  of  the 
Bache  fund  (Mr.  Frost),  the  rule  of  rotation  in  the  membership  upon  committees 
in  charge  of  trust  funds  controlled  by  the  academy  be  recommended  for  adop- 
tion by  tlie  self-perpetuating  committees  charged  with  similar  duties,  if  found 
practicable. 

REPORT  OP  THE  BOARD  OP  EDITORS  OP  THE  PROCEEDINGS. 

The  board  of  editors  of  the  Proceedings  reports  to  the  academy  that  the  12 
numbers  of  the  Proceedings  issued  since  its  last  annual  report  contain  157  origi- 
nal papers,  the  report  of  the  annual  and  autumn  meetings,  notices  of  scientific 
memoirs,  and  the  report  of  the  Panama  Canal  committee.  These  numbers  con- 
sist of  641  pages,  an  average  of  53  pages  per  number  and  of  about  4  pages  per 
article.  The  papers  are  distributed  among  difTerent  sciences  as  follows :  Mathe- 
matics, 17;  astronomy,  37;  physics,  11;  chemistry,  12;  geology,  paleonotology, 
and  mineralogy,  16 ;  botany,  3 ;  zoology,  13 ;  genetics,  17 ;  physiology,  pathology, 
bacteriology,  and  biochemistry,  16;  anthropology,  13;  psychology,  2. 

The  nniverslties  or  research  laboratories  that  have  contributed  three  or  more 
papers  are  as  follows:  Carnegie  Institution,  32  (divided  as  follows:  Mount 
Wilson  Solar  Observatory,  22 ;  nutrition  laboratory,  4 ;  marine  biology,  3 ;  ter- 
restrial magnetism,  1;  botanical  research,  1;  geophysical  laboratory  1) ;  Univer- 
sity of  California,  17;  Harvard  University,  16;  Johns  Hopkins  University,  14; 
University  of  CHiicago,  13 ;  Yale  University,  7 ;  Rockefeller  Institute,  7 ;  Prince- 
ton University,  6;  United  States  Geological  Survey,  5;  United  States  National 
Museum,  5;  Station  for  Experimental  Evolution,  4;  Univ^sity  of  Illinois,  3; 
American  Museum  of  Natural  History,  3. 

The  edition  of  the  Proceedings  was  reduced  from  3,(X)0  to  24260  copies  with 
the  issue  of  May,  1915,  and  it  is  to  be  further  reduced  to  1,700  copies  with  the 
issue  of  May,  1916,  as  the  distribution  of  free  copies  in  America  is  to  be  now 
entirely  discontinued.  At  present  about  9(X)  copies  are  mailed  to  foreign  ex- 
changes and  about  250  copies  to  members  of  the  academy  and  other  American 
subscribers. 

The  total  expense  Incurred  In  connection  with  the  Proceedings  during  the 
year  1915,  representing  approximately  the  cost  of  publication  of  the  first  volume, 
is  shown  by  the  report  of  the  treasurer  to  be  $4,300.67.  Of  this  sum  $2,977.37 
was  expended  for  printing  and  distributing,  corresponding  to  a  cost  of  $4.65 
per  page. 

The  board  recommends  that  action  be  taken  by  the  academy  informing  mem- 
bers and  others  presenting  accounts  of  new  researches  at  the  academy  meetings 
that  they  ate  expected  to  furnish  to  the  home  secretary  at  the  time  of  the  meet- 
ing a  brief  paper  describing  these  researches  in  form  suitable  for  publication  In 
the  Proceedings.  The  board  also  suggests  that,  in  order  to  secure  fuller  circula- 
tion of  the  Proceedings  in  our  universities,  colleges,  and  research  laboratories, 
members  of  the  academy  be  requested  to  see  t]^at  their  own  institutions  sub- 
scribe to  the  Proceedings  in  case  they  have  not  already  done  so. 

Akthub  a.  Noybs, 

Chairman, 

The  report  was  accepted  and  the  following  minute  adopted : 
That  naembers  and  others  presenting  accounts  of  their  researches  at  meetings 
of  the  academy  be  expected  to  furnish  the  home  secretary  at  the  time  of  the 
meeting  with  a  written  description  of  such  researches  in  form  suitable  for  publi- 
cation in  the  Proceedings. 
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AMENDMENTS  TO  THE  CONSTITUTION. 

The  following  amendments  to  the  constitution  were  reported  from 
the  council  and  considered  by  the  academy  in  committee  of  the 
whole  : 

That  article  3,  section  1,  line  3,  of  the  constitution  be  amended  by  substituting 
the  word  "  fourth  "  for  "  third  "  in  the  phrase  "  beginning  on  the  third  Monday 
in  April."— (E.  G.  CJonklln.) 

Referred  to  the  academy  with  favorable  recommendation. 

That  the  last  sentence  of  section  5,  article  4,  of  the  constitution  be  stricken 
out. — (Ira  Remsen.) 

Referred  to  the  academy  with  favorable  recommendation. 

ORGANIZATION  OP  THE  SCIENTIFIC  RESOURCES  OP  THE  COUNTRY  FOR 
NATIONAL   SERVICE. 

The  following  resolution  recommended  by  the  council  was  unani- 
mously adopted : 

Resotvedt  That  the  President  of  the  Academy  be  requested  to  inform  the  Presi- 
dent of  the  United  States  that  in  the  event  of  a  break  in  diplomatic  relations 
with  any  other  country  the  academy  desires  to  place  Itself  at  the  disposal  of  the 
€k)vernment  for  any  service  within  its  scope. 

The  council  was  empowered  to  organize  the  academy  for  the  pHr- 
pose  of  carrying  out  the  resohition  most  effectively. 

EXHIBITS  AT  MEETINGS. 

The  plan  for  an  exhibit  to  be  held  in  connection  with  the  meetings 
from  time  to  time  as  opportunity  offers,  and  that  such  an  exhibit  be 
held  at  the  autumn  meeting  if  found  practicable,  was  adopted. 

TRUST   FUNDS. 

The  suggestion  of  the  chairman  of  the  directorate  of  the  Bache 
fund,  proposing  a  form  of  report  for  grantees  of  research  funds  of 
the  academy,  was  approved;  and  the  home  secretary  was  directed 
to  bring  this  form  to  the  attention  of  the  chairmen  of  the  trust  funds 
of  the  academy  and  to  supply  copies  for  the  use  of  the  committees. 

The  form  of  application  blank  for  aid  from  funds  of  the  academy 
as  now  used  by  the  directorate  of  the  Bache  fund  was  approved  and 
the  home  secretary  was  authorized  to  provide  a  similar  one  for  the 
use  of  the  chairmen  of  the  other  funds  of  the  academy. 

AMENDMENT  TO  RULE  IV. 

The  undersigned  move  that  sgctlon  2  of  Rule  IV  be  amended  by  adding  at  the 
end  of  its  second  paragraph  the  following  sentence: 

"  In  order  to  secure  an  adequate  number  of  nominations  the  chairman,  when 
necessary,  shall  obtain  by  personal  soUcitatlon  a  fuller  vote  of  his  section  or 
shall  submit  to  the  section  a  supplementary  formal  ballot " ;  and  by  substitut- 
ing in  the  third  paragraph  for  the  words  "  this  second  ballot "  the  words  "  the 
formal  baUots." 

Abthub  a.  Noyes, 
Abthub  L.  Day, 

Amendment  adopted. 
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REPORT  OP  THE  COMMITTEE  ON  PALEONTOLOGIA  UNIVERSALIS 

At  a  meeting  of  the  committee  of  the  National  Academy  on  the  paieontologla 
oniversalis,  held  at  the  time  of  the  recent  New  York  meeting  of  the  acad- 
emy. It  was  voted  to  request  the  academy  to  discontinue  this  committee  in 
Yiew  of  the  fact  that  present  conditions  do  not  encourage  the  undertaking 
of  any  international  enterprise  of  this  sort.  As  the  academy  had  no  business 
session  subsequent  to  the  action  of  this  committee  I  transmit  this  action  for 
your  records. 

John  M.  Clabke,  Chairman. 

December  1,  1915. 

The  report  of  the  committee  was  accepted  and  the  coijamittee 
discharged. 

AMERICAN  ACADEMY   OP  POLITICAL  AND   SOCIAL  SCIENCE. 

The  invitation  extended  by  the  American  Academy  of  Political 
and  Social  Science  for  the  National  Academy  of  Sciences  to  appoint 
delegates  to  the  twentieth  annual  meeting  of  the  American  Academy, 
April  28  and  29,  1916,  was  accepted  and  three  delegates  were  ap- 
pointed :  W.  B.  Scott,  Edgar  F.  Smith,  and  Henry  H.  Donaldson. 

PACIPIC  EXPLORATION. 

'A  committee  of  five  was  appointed  to  consider  what  can  be  done 
in  Pacific  exploration,  to  report  at  the  next  meeting.  W.  M.  Davis, 
chairman;  W.  H.  Dall,  George  E.  Hale,  E.  G.  Conklin,  John  F. 
Hayford. 

JOSEPH  A.  HOLMES  SAFETY  ASSOCIATION. 

Mr.  David  White  presented  a  report  as  delegate  of  the  National 
Academy  of  Sciences  to  the  Joseph  A.  Holmes  Safety  Association. 
The  report  of  progress  was  accepted  and  Mr.  White  was  continued  as 
the  delegate  of  the  academy. 

BIOGRAPHICAL  MEMOIRS. 

Considering  a  plan  to  place  the  biographical  memoirs  of  the 
academy  where  they  would  be  of  the  greatest  value,  the  following 
resolution  was  adopted : 

That  the  academy  favors  the  plan  of  distributing  memoirs  of  deceased  mem- 
bers to  the  members  of  national  scientific  societies  corresponding  to  the  sections 
of  thp  academy  to  which  the  subject  of  the  memoir  belongs  and  requests  the 
council  to  carry  out  the  plan  at  its  discretion. 

COOPERATION  WITH  ENGINEERS. 

The  cooperation  of  engineers  in  the  work  of  the  academy  for  the 
national  welfare  was  considered,  and  the  following  resolution 
adopted : 

The  council  recommends  to  the  academy  the  appointment  of  a  committee  to 
discuss  possible  plans  of  cooperation  with  a  committee  of  engineers. 
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The  committee  on  the  part  of  the  academy  was  constituted  as 
follows:  George  E.  Hale,  chairman;  Robert  S.  Woodward,  M.  I. 
Pupin,  C.  R.  Van  Hise,  C.  D.  Walcott,  Elihu  Thomson,  John  F. 
Hayford,  E.  L.  Nichols,  E.  B.  Rosa,  and  J.  S.  Ames. 

CENTIGRADE  AND   FAHRENHEIT   SCALES. 

Mr.  C.  G.  Abbot,  chairman  of  the  committee  appointed  to  report 
on  the  bill  (H.  R.  528)  sifbstituting  the  centigrade  for  the  Fahrenheit 
thermometer  scale  in  Government  publications  presented  the  fol- 
lowing'report,  which  was  accepted: 

-  Your  committee  for  the  consideration  of  bill  H.  R.  528,  consisting  of  Messrs. 
G.  G.  Abbot,  S.  W.  Stratton,  and  C.  F.  Marvin,  unanimously  reports  the  follow- 
ing resolution  and  moves  its  adoption : 

The  National  Academy  of  Sciences  shares  the  desire  of  scientific  men  in 
general  for  international  and  world-wide  uniformity  in  units  of  measurement 
of  all  kinds,  and  with  this  object  In  view  it  favors  the  introduction  of  the 
centigrade  scale  of  temperature,  and  units  of  the  metric  system  generally,  as 
standards  in  the  publications  of  the  United  States  Government. 

It  must  be  recognized  that  considerable  initial  expense  must  be  incurred  by 
the  United  States  Weather  Bureau  in  changing  its  apparatus  to  conform  to 
the  proposed  act.  Furthermore,  on  account  of  the  more  open  scale  of  the 
centigrade  system  that  bureau  will  be  subject  to  a  continued  increased  cost  ot 
publication,  owing  to  the  necessity  of  printing  the  first  decimal  place  in  order 
to  maintain  the  present  accuracy.  The  use  of  negative  temperatures  and  minus 
signs  entails  greater  liability  to  errors,  and  more  clerical  labor  would  be  re- 
quired in  checking  the  accuracy  of  the  reports  of  cooperative  observers  of  the 
Weather  Bureau,  and  in  computing  monthly  and  other  mean  temperatures. 

Notwithstanding  the  foregoing,  the  academy  is  In  favor  of  legislation  to  make 
the  centigrade  scale  of  temperatures  the  standard  In  publications  of  the  United 
States  Government,  and  funds  should  be  made  available  by  (Congress  to  accom- 
plish the  desired  result. 

The  academy  favors  bill  H.  R.  528,  "  To  discontinue  the  use  of  the  Fahrenheit 
thermometer  scale  in  Government  publications,"  but  recommends  that  it  be 
amended  by  the  addition  of  the  following: 

•*  Sec  4.  When  In  the  publication  of  tables  containing  several  meteorological 
and  climatic  elements,  the  use  of  data  In  centigrade  temperatures  leads  to 
manifest  Incongruities,  the  Chief  of  the  Weather  Bureau  is  directed  to  publisti 
related  data  In  such  units  as  are  necessary  to  make  the  tables  homogeneous 
and  to  secure  International  uniformity  as  far  as  practicable. 

"  Sec.  5.  Nothing  In  this  act  shall  prevent  the  use  of  the  absolute  centig^rade 
scale  of  temperature  In  publications  of  the  Government" 

ELECTION  OP  FOREIGN  SECRETARY. 

Mr.  George  E.  Hale  was  elected  foreign  secretary  for  a  period  of 
six  years  to  succeed  himself. 

ELECTION  OP  TWO  MEMBERS  OP  THE  COUNCIL. 

Mr.  Russell  H.  Chittenden  was  elected  to  the  council  to  succeed 
himself,  and  Mr.  M.  I.  Pupin  was  elected  for  a  period  of  three  years. 
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ELECTION  OP  MEMBERS. 

The  following  new. members  wei-e  elected: 

Gilbert  Ames  Bliss,  mathematician,  University  of  Chicago,  Chi- 
cago, 111. 

Frank  Schlesinger,  astronomer.  University  of  Pittsburgh,  Pitts- 
burgh, Pa, 

Gregory  Paul  Baxter,  chemist.  Harvard  University,  Cambridge, 
Mass. 

Marston  Taylor  Bogert,  chemist,  Columbia  University,  New  York 
City. 

Leland  Ossian  Howard,  entomologist.  United  States  Pepartment 
of  Agriculture,  Washington,  D.  C. 

Alfred  Goldsborough  Mayer,  zoologist,  Carnegie  Institution,  Tor- 
tugas,  Fla. 

Raymond  Pearl,  genetics,  Maine  Agricultural  Experiment  Station, 
Orono,  Me. 

Phoebus  Aaron  Theodor  Levene,  chemist.  Rockefeller  Institute  of 
Medical  Research,  New  York  City. 

Otto  Folin,  chemist.  Harvard  Medical  School,  Boston,  Mass. 

AUTUMN   MEETING. 

The  president  stated  that  the  invitation  of  the  members  of  the 
academy  in  Boston  and  vicinity  to  hold  the  autumn  meeting  in  Boston 
on  November  13, 14,.  15, 1916,  had  been  accepted. 

COMMITTEE  ANNOUNCEMENTS. 

The  president  announced  the  following  appointments  to  fill  com- 
mittee vacancies: 

On  program :  J.  McK.  Cattell,  1919,  to  succeed  himself. 

TRUST    FUNDS. 

Henry  Draper  fund :  Charles  G.  Abbot,  1921,  in  place  of  J.  Trow- 
bridge; W.  W.  Campbell,  to  serve  as  chairman. 

J.  Lawrence  Smith  fund:  R.  W.  Wood,  1921,  to  succeed  Ira 
Remsen. 

Comstock  fund:  R.  A.  Millikan,  1921,  to  succeed  Henry  Crew. 

Murray  fund:  W.  M.  Davis,  1919,  in  place  of  Arnold  Hague; 
W.  H.  Dall,  to  be  chairman. 

Marcellus  Hartley  fund :  W.  H.  Welch,  term  expires  and  vacancy 
not  filled.  Committee  to  consist  of  the  remaining  six  members,  two 
to  retire  each  year.  Assignments:  G.  F.  Becker  and  W.  F.  Hille- 
brand,  1919;  H.  F.  Osbom  and  M.  I.  Pupin,  1918;  A.  G.  Wel)ster  and 
Theobald  Smith,  1917. 

Marsh  fund.— E.  H.  Moore,  1919;  C.  Schuchert,  1918;  E.  S.  Dana, 
1917. 

Watson  fund :  G.  C.  Comstock  to  succeed  E.  C.  Pickering,  resigned. 
E.  B.  Frost  designated  chairman  of  the  trustees  of  the  Watson  fund. 
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COMMITTEES. 

Local  committee^  autum/n  meeting. — William  M.  Davis,  chairman; 
E.  C.  Pickering,  W.  T.  Councilman,  George  H.  Parker,  Arthur  A. 
Noyes. 

Pacific  exploration. — W.  M.  Davis,  chairman;  Greorge  E.  Hale, 
W.  H.  Dall,  E.  G.  Conklin,  John  F.  Hayford. 

Cooperation  with  the  engineering  societies. — George  E.  Hale, 
chairman;  R.  S.  Woodward,  M.  I.  Pupin,  C.  R.  Van  Hise,  C.  D. 
Walcott,  Elihu  Thomson,  John  F.  Hayford,  E.  L.  Nichols,  E.  B. 
Rosa,  J.  S.  Ames. 

Universal  alphabet. — J.  McK.  Cattell,  chairman ;  A.  Graham  Bell, 
John  Dewey,  Waldemar  Lindgren,  Franz  Boas. 

Centigrade  scale. — C.  G.  Abbot,  chairman;  C.  F.  Marvin,  S.  W. 
StrattoiL 

PRESENTATION  OF  MEDALS. 

At  the  annual  dinner  of  the  academy,  held  at  the  Hotel  Raleigh 
on  April  18, 1916,  the  following  medals  were  awarded : 

WATSON    MEDAI^ 

The  Watson  medal  and  honorarium  provided  by  the  Watson  fund: 
To  Armin  Otto  Leuschner  for  the  skill  and  ability  shown  in  super- 
vising the  preparation  of  tables  of  the  Watson  asteroids,  involving 
original  methods,  and  leading  to  results  of  value  to  celestial  me- 
chanics. 

MKDAL  i;OB  EMINENCE  IN   THE  APPLICATION  OF   SCIENCE  TO  THE  PUBLIC   WELFARE. 

The  medal  for  eminence  in  the  application  of  science  to  the 
public  welfare  provided  by  the  Marcellus  Hartley  fund:  To  Cleve- 
land Abbe  for  distinguished  public  service  in  establishing  and  or- 
ganizing the  Weather  Service  of  the  United  States. 

To  Gifford  Pinchot  for  distinguished  public  service  in  organizing 
and  directing  the  movement  for  the  systematic  conservation  of  the 
natural  resources  of  the  United  States. 

SCIENTIFIC  SESSIONS. 

Meeting  of  April  17-19,  1916. 

Monday,  AprU  17. 

MORNING  SESSION. 

S.  J.  Meltzeb:  On  permeability  of  endothelia.     (10  minutes.) 
I.  S.  Klbineb  and  S.  J.  Meltzeb  :  The  influence  of  morphin  upon  the  elimina- 
tion of  intravenously  injected  dextrose.     (10  minutes.) 
Jacques  Loeb:  The  sex  of  a  parthenogenetic  fro>g.     (10  minutes.) 
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Simon  Flbxneb:  Finer  mechanisms  of  protection  from  infection.  (10 
minutes.) 

Edmttnd  B.  Wilson  :  The  distribution  of  the  chondrlsomes  to  the  spermatozoa 
In  scorpions.     (15  minutes.) 

ViCTOB  C.  Vaughan:  Further  studies  of  the  protein  poison.     (10  minutes.) 

SYHPOSIUM    ON    THE    EXPLORATION    OF    THE    PACIFIC. 

Arranged  by  W.  M.  Davis. 
(By  invitation  of  the  program  committee.) 

W.  M.  Davis:  On  exploration  of  the  Pacific.     (20  minutes.) 

J.  F.  Hatfobo:  The  importance  of  gravity  observations  at  sea  in  the  Pacific. 
(15  minutes.) 

L.  J.  Bbiggs,  President  of  the  Philosophical  Society  of  Washington:  A  new 
method  of  determining  gravity  at  sea.     (10  minutes.) 

C.  Schuchert:  The  problem  of  continental  fracturing  and  diastrophism  in 
Oceanica.     (12  minutes.) 

J.  P.  Iddings:  Petrological  problems  in  the  Pacific.     (15  minutes.) 

AFTERNOON  SESSION. 

Arthtjk  Keith  (introduced  by  George  F.  Becker) :  A  new  form  of  meta- 
morphism.     (10  minutes.) 

J.  P.  Iddings  and  E.  W.  Mori^y:  Contributions  to  the  petrology  of  Japan, 
Philippine  Islands  and  the  Dutch  Indies.     (10  minutes.) 

SYMPOSIUM    ON    the    EXPLORATION    OF    THE    PACIFIC. 

((Continued  from  the  morning  session.) 

G.  W.  Littixhales,  hydrographic  engineer  Unfted  States  Hydrographlc 
Oflace:  The  extent  of  knowledge  of  the  oceanography  of  the  Pacific.  (15 
minutes.) 

C.  F.  Marvin.  Chief  of  the  United  States  Weather  Bureau :  Marine  meteor- 
ol(^;y  and  the  general  circulation  of  the  atmosphere.     (15  minutes.) 

Wm.  H.  Dall:  On  the  distribution  of  Pacific  Invertebrates.     (15  minutes.) 
H.  A.  PiLSBRY,  Academy  of  Natural  Sciences  of  Philadelphia :  Land  mollusca 
of  the  Pacific.     (15  minutes.) 
W.  G.  Farlow:  Marine  algae  of  the  Pacific.     (15  minutes.) 

D.  H.  Campbell:  Problems  of  the  Pacific  floras.     (15  minuted.) 

J.  W.  Fbwkes:  The  Pacific  as  a  field  for  anthropological  investigation.  (15 
minutes.) 

papers  of  the  regular  program. 

Charles  R.  Stockard,  professor  of  anatomy,  Cornell  University. Medical  Col- 
lege, New  York  City:  Hereditary  transmission  of  defects  resulting  from  alco- 
holism.    (30  minutes.)     (By  invitation  of  the  program  committee.) 

W.  B.  Cannon  :  Recent  observations  on  the  activity  of  some  glands  of  Internal 
secretion.     (30  minutes.) 

H.  H.  Donaldson  :  Studies  in  the  water  content  of  the  nervous  system.  (20 
minntes.) 
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EVENING  SESSION. 

First  William  EUery  Hale  lecture,  by  Henry  Fairfield  Osbom,  president  of 
the  American  Museum  of  Natural  History.  Subject:  The  origin  and  evolution 
of  life  on  the  earth.     (Illustrated.) 

The  lecture  was  followed  by  a  conversazione  in  the  art  gallery  of  the 
museum. 

Tuesday,  April  18, 

MORNING  SESSION. 

Geobge  E.  Hale:  Some  recent  results  of  solar  research.     (10  minutes.) 
Charles  E.  St.  John  (introduced  by  Q.  E.  Hale) :  An  investigation  of  the 
suggested  mutual  repulsion  of  Fraunhofer  lines.     (10  minutes.) 

Arthur  S.  King  (Introduced  by  G.  E.  Hale) :  Anomalous  dispersion  phe- 
nomena in  electric  furnace  spectra.     (10  minutes.) 

Walter  S.  Adahs  (Introduced  by  G.  E.  Hale)  :  Illustrations  of  the  new  spec- 
troscopic method  of  measuring  stellar  distances.    (10  minutes.) 

Harlow  Shapley  (introduced  by  G.  E.  Hale)  :  Some  results  with  the  new 
10-lnch  photographic  telescope.     (10  minutes.) 

C.  G.  Abbott  and  L.  B.  Alorich:  The  pyranometer,  an  Instrument  for  the 
measurement  of  sky  radiation.     (10  minutes.) 
G.  0.  Comstock:  Invisible  companions  of  binary  stars.     (10  minutes.) 
Edwin  H.  Hall:  Theory  of  electric  conduction  In  metals.     (10  minutes.) 
F.  R.  MouLTON :  The  evolution  of  the  stars.     (30  minutes.) 
A.  O.  Leuschner,  Watson  medallist :  The  minor  planets  discovered  by  James 
C.  Watson.     (20  minutes.) 

AFTERNOON  SESSION. 

Wm.  H.  Dall:  Biography  of  Prof.  Theodore  Nicholas  GUI  (by  title). 

W.  W.  Campbell:  Biography  of  Prof.  Edward  Singleton  Holden  (by  title). 

W.  W.  Campbell:  Biography  of  Prof.  Simon  Newcomb  (by  title). 

Report  of  the  work  of  the  committee  upon  the  Panama  Canal  slides,  by 
Charles  R.  Van  Hise,  chairman.     (30  minutes.) 

H.  Fielding  Reid:  The  mechanics  of  the  Panama  slides.     (20  minutes.) 

Theodore  Lyman,  director  Jefferson  Physical  Laboratory,  Harvard  Univer- 
sity :  The  present  state  of  knowledge  of  the  extreme  ultra-violet.  (30  minutes.) 
(By  invitation  of  the  program  committee.) 

Robert  A.  Millikan:  A  redetermination  of  e  and  N.     (20  minutes.) 

Carl  L.  Alsberq,  Chief  of  the  Bureau  of  Chemistry,  United  States  Depart- 
ment of  Agriculture:  The  relation  of  investigational  work  to  the  enforcement 
of  the  food  and  drugs  act.  (30  minutes.)  (By  Invitation  of  the  program 
committee.) 

J.  Walter  Fewkes:  Recent  exploration  of  the  Mesa  Verde  National  Park, 
CJolorado.     (20  minutes.) 

Erwin  F.  Smith  :  Further  evidence  on  the  nature  of  crown  gall  and  cancer 
and  that  caricer  In  plants  offers  strong  presumptive  evidence  both  of  the  para- 
sitic origin  and  of  the  essential  unity  of  the  various  forms  of  cancer  in  man  and 
animals.     (00  minutes.) 
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Wednesday,  April  19. 

▲FTE&HOOV   8E88X0V. 

Second  William  Ellery  Hale  lecture,  by  Henry  Fairfield  Osborn.  president 
of  the  American  Museum  of  Natural  History.  Subject :  The  origin  and  evolu- 
tion of  life  on  the  earth.    (Illustrated.) 

AUTUMN  MEETING. 

The  autumn  meeting  of  the  academy  was  held  at  the  Massachu- 
setts Institute  of  Technology,  Cambridge,  Mass.,  on  November  13, 
14,  15,  1916. 

Seventy-one  members  were  present  as  follows:  Abbot  (C.  G.), 
Abbot  (H.  L.),  Barus,  Baxter,  Becker,  Boas,  Bogert,  Boltwood, 
Bumstead,  Cannon,  Castle,  Cattell,  Chittenden,  Clark  (W.  B.), 
Clarke  (J.  M.),  Comstock,  Conklin,  Councilman,  Crafts,  Crew,  Cross, 
Davenport,  Davis,  Day,  Farlow,  Fewkes,  Folin,  Goodale,  Hale,  Hall, 
Harper,  Harrison,  Hayford,  Holmes,  Howard,  Howell,  Iddings, 
Jackson,  Leuschner,  Lewis,  Lindgren,  Lusk,  Mall,  Mark,  Mayer, 
Meltzer,  Mendel,  Michelson,  Morley,  Morse,  Noyes,  Osborn,  Osborne, 
Parker,  Pearl,  Pickering,  Prudden,  Reid,  Richards,  Rosa,  Scott, 
Story,  Thomson,  Van  Hise,  Walcott,  Webster,  Welch,  Wheeler, 
White  (David),  Wilson,  Wood  (R.  W.). 

BUSINESS  SESSION. 

The  home  secretary  made  the  following  announcements: 

DEATHS  SINCE  THE  ANNUAL  MEETING. 

Members.— ClevelvLiid  Abbe,  elected  1879,  died  October  28,  1916; 
Josiah  Royce,  elected  1906,  died  September  14,  1916. 

Foreign  Associate. — Sir  William  Ramsay,  elected  1904,  died  July 
24,  1916. 

PUBLICATIONS  ISSUED  SINCE  THE  LAST  ANNUAL  MEETING. 

Proceedings,  volume  2,  numbers  5-11. 

Memoirs,  volume  14,  first  memoir:  George  P.  Merrill:  Report  on 
researches  on  the  chemical  and  mineralogical  composition  of  meteo- 
rites, with  especial  reference  to  their  minor  constituents. 

Biographical  Memoirs:  George  William  Hill,  by  Ernest  W. 
Brown;  Theodore  N.  Gill,  by  William  H.  Dall. 

CHANGES  IN  THE  EDITORIAL  BOARD  OP  THE  PROCEEDINGS. 

Raymond  Pearl,  chairman,  in  place  of  A.  A.  Noyes. 

Retiring  December  1,  1916:  W.  B.  Cannon,  J.  McK.  Cattell,  J.  M. 
Coulter,  Simon  Flexner,  R.  G.  Harrison. 

Appointed  in  1916 :  A.  G.  Mayer,  H.  H.  Donaldson,  Graham  Lusk, 
R.  A.  Harper,  A.  A.  Noyes. 

£.  B.  Wilson,  managing  editor,  reappointed. 
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COMMITTEE  ANNOUNCEMENTS. 

Auditing  Committee. — William  H.  Dall,  F.  W.  Clarke,  Arthur 
L.  Day. 

Committee  on  the  Organization  of  the  Scientific  Resources  of  the 
Country  for  National  Service. — G.  E.  Hale,  chairman ;  E.  G.  Conlc- 
lin,  Sim6n  Flexner,  R.  A.  Millikan,  A.  A.  Noyes. 

Joint  Committee  with  American  Chemical  Society  on  Synthetic 
Organic  Chemistry. — M.  T.  Bogert,  chairman. 

Committee  on  Nitric  A'cid  Supply. — Arthur  A.^  Noyes,  chairman; 
Gano  Dunn,  Warren  K.  Lewis,^  Theodore  W.  Eichards,  Leo  H. 
Baekeland,^  Charles  N.  Herty,^  Michael  I.  Pupin,  Elihu  Thomson, 
Willis  R.  Whitney.^ 

NATIONAL   RESEARCH   COUNCIL. 

The  president  announced  that  he  had  forwarded  a  preliminary 
report  on  the  National  Research  Council  to  the  President  of  the 
United  States. 

NEW  MEMBERS. 

The  following  new  members  were  presented  to  the  academy: 
Marston  Bogert,  L.  O.  Howard,  A.  G.  Mayer,  Raymond  Pearl. 

^  MARSH  FUND. 

The  treasurer  reported  that  notice  had  been  received  from  the 
attorneys  for  Mr.  W.  W.  Farnam,  the  executor  of  the  estate  of 
Othniel  C.  Marsh,  that  he  had  filed  in  the  New  Haven  probate 
court  a  supplemental  account  as  executor  which  showed  a  balance 
of  interest  due  the  academy  of  $6,921.84. 

SECTION  OP  ENGINEERING. 

The  following  resolution  presented  by  the  council  and  adopted  at 
the  business  session  of  the  academy  on  April  17,  1916,  was  con- 
sidered: 

That  the  council  express  to  the  academy  the  opinion  that  It  is  desirable 
that  a  section  of  engineering  be  developed  which  shall  include  men  who  have 
made  original  contributions  to  the  science  or  art  of  engineering;  that  to 
this  end  the  council  suggests  to  the  academy  that  the  present  section  of  physics 
and  engineering  be  designated  the  section  of  physics,  and  that  the  council, 
under  the  authority  granted  by  section  4,  article  4,  of  the  constitution,  nomi- 
nate to  the  academy,  after  inviting  suggestions  from  the  members  of  the 
academy,  two  or  three  engineers  each  year  until  such  time  as  it  shall  seem 
advisable  to  establish  a  separate  section  of  engineering,  any  engineers  elected 
as  the  result  of  such  nominations  being  in  the  meantime  assigned  to  that  one 
of  the  existing  sections  to  which  their  work  is  most  closely  related. 

The  home  secretary  was  authorized  to  send  a  copy  of  the  above 
resolution  to  each  member. 

^  Named  by  the  American  Chemical  Society. 
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AMENDMENTS  TO  THE  CONSTITUTION. 

The  following  amendments  to  the  constitution,  reported  from  the 
council  and  returned  to  the  academy  from  the  committee  of  the 
whole  with  favorable  recommendation,  were  considered: 

That  article  3,  section  1,  line  3,  of  the  constitution  be  amended  by  substi- 
tuting the  word  "fourth"  for  "third"  In  the  phrase  "beginning  on  the  third 
Monday  in  April." 

Amendment  lost. 

That  the  last  sentence  of  section  5,  article  4,  of  the  constitution  be  stricken 
out 

Amendment  adopted. 

The  following  new  amendment  to  the  constitution  was  offered : 

Moved:  That  Article  III,  section  1,  be  amended  by  striking  out  the  words 
"t>eginning  on  the  third  Monday  in  April"  and  inserting  after  the  word  "meet- 
ing" in  the  third  line  the  word  "both"  and  adding  at  the  end  of  the  section 
the  words  "  Provided,  That  the  annual  meeting  shall  be  held  in  April "  so  as  to 
read: 

"Abticle  III,  SECTION  1.  The  academy  shall  hold  one  stated  meeting  in  each 
year,  called  the  annual  meeting,  in  the  city  of  Washington,  and  another,  called 
the  autumn  meeting,  both  to  be  held  at  such  place  and  time  as  the  council 
shall  determine,  provided  that  the  annual  meeting  shall  be  held  in  AprU." 

Chables  R.  Van  Hise. 
Charles  D.  Walcott. 

Amendment  referred  to  the  council. 

REPORT  OP  THE  NATIONAL  RESEARCH  COUNCIL. 

On  April  19,  1916,  at  the  closing  session  of  the  annual  meeting,  the  academy 
voted  unanimously  to  offer  its  services  to  the  President  of  the  United  States 
in  the  interest  of  national  preparedness.  The  council  of  the  academy  was 
authorized  to  execute  the  work  in  the  event  of  the  President's  acceptance. 

On  April  26  the  President  of  the  Academy,  accompanied  by  Messrs.  Conklin, 
Hale,  Walcott,  and  Woodward,  was  received  at  the  White  House  by  the 
President  of  the  United  States.  In  presenting  the  resolution  adopted  at  the 
annual  meeting,  it  was  suggested  that  the  academy  might  advantageously 
organize  the  scientific  resources  of  educational .  and  research  institutions  in 
the  Interest  of  national  security  and  welfare.  The  President  accepted  this 
offer,  and  requested  the  academy  to  proceed  at  once  to  carry  it  into  effect. 

Immediately  following  this  visit,  the  President  of  the  Academy,  in  harmony 
with  resolutions  adopted  by  the  council  on  April  19,  appointed  the  following 
organizing  committee:  Messrs.  Edwin  G.  Conklin,  Simon  Flexner,  Robert  A. 
MiUikan,  Arthur  A.  Noyes,  and  George  B.  Hale  (chairman).  This  committee, 
after  obtaining  assurances  of  cooperation  from  members  of  the  Cabinet, 
national  scientific  and  engineering  societies,  the  committee  of  physicians, 
scientific  bureaus  of  the  Government,  research  foundations,  educational  insti- 
tutions, industrial  research  laboratories,  and  many  leading  investigators,  and 
after  organizing  a  committee  on  nitrate  supply  (A.  A.  Noyes,  chairman)  at 
the  request  of  the  Secretary  of  War,  prepared  a  general  plan  of  procedure, 
which  was  presented  to  the  council  of  the  academy  on  June  19. 
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It  was  recognized  from  the  outset  that  the  work  to  be  andertaken  should  not 
be  confined  to  the  promotion  of  researches  bearing  directly  upon  military  prob- 
lems, but  that  true  preparedness  would  best  result  from  the  encouragement  of 
every  form  of  investigation,  whether  for  military  and  industrial  application  or 
for  the  advancement  of  knowledge  without  regard  to  Its  Immediate  practical 
bearing.  The  scheme  of  organization  must  be  broad  enough  to  secure  the 
cooperation  of  aU  important  agencies  in  accomplishing  this  result 

The  plan  submitted,*  which  has  been  published  In  full  In  the  Proceedings  of 
the  academy  (vol.  2,  p.  508),  called  for  the  formation  of  a  National  Researcli 
Council,  the  purpose  of  which  shall  be  to  bring  into  cooperation  governmental, 
educational,  industrial,  and  other  research  organizations  with  the  object  of 
encouraging  the  investigation  of  natural  phenomena,  the  increased  use  of 
scientific  research  in  the  development  of  American  industries,  the  employment 
of  scientific  methods  in  strengthening  the  national  defense,  and  such  other 
applications  of  science  as  will  promote  the  national  security  and  welfare. 

It  was  also  recommended  that  the  council  be  composed  of  leading  American 
investigators  and  engineers,  representing  the  Army,  Navy,  Smithsonian  Insti- 
tui;ion,  and  various  scientific  bureaus  of  the  (Government,  educational  Institu- 
tions aiid  research  endowments,  and  the  research  divisions  of  industrial  and 
manufacturing  establishments. 

The  council  of  the  academy  voted  to  accept  the  proposals  of  the  organizing 
committee,  and  instructed  it  to  proceed  with  the  formation  of  the  National 
Ilesearch  Council  in  accordance  with  the  plan  recommended  by  the  committee. 

The  indorsement  of  the  President  of  the  United  States  and  his  willingness  to 
appoint  Government  representatives  was  expressed  in  the  following  letter  to 
the  President  of  the  Academy : 

"  Washington,  D.  C,  July  24,  1916, 
"Dr.  William  H.  Welch, 

'*President  of  the  National  Academy  of  Sciences,  Baltimore^  Md. 

"My  dear  Dr.  Welch:  I  want  to  tell  you  with  what  gratification  I  have 
received  the  preliminary  report  of  the  National  Research  Council,  which  was 
formed  at  my  request  under  the  National  Academy  of  Sciences.  The  outline 
of  work  there  set  forth  and  the  evidences  of  remarkable  progress  toward  the 
accomplishment  of  the  object  of  the  council  are  Indeed  gratifying.  May  I  not 
take  this  occasion  to  say  that  the  departments  of  the  Government  are  ready  to 
cooperate  in  every  way  that  may  be  required,  and  that  the  heads  of  the 
departments  most  immediately  concerned  are  now,  at  my  request,  actively  en- 
gaged in  considering  the  best  methods  of  cooperation? 

"  Representatives  of  Grovernment  bureaus  will  be  appointed  as  members  of 
the  Research  Council  as  the  council  desires. 
**  Cordially  and  sincerely  yours, 

"WooDRow  Wilson.*' 

On  August  5,  with  the  assent  of  the  heads  of  the  several  executive  depart- 
ments, the  President  appointed  certain  representatives  of  the  Army  and  Navy 
and  of  various  scientific  bureaus  of  the  Government  as  members  of  the  National 
Research  Council,  with  the  understanding  that  others  would  be  appointed  as 
the  development  of  the  work  might  require.  The  remaining  members  of  the 
council  were  appointed  by  the  President  of  the  National  Academy,  after  con- 
sultation with  the  presidents  of  various  national  scientific  and  engineering 
societies  (enumerated  in  the  Proceedings,  607,  loc.  cit). 

The  President  of  the  Academy  and  the  chairman  of  the  organizing  committee 
then  sailed  for  Europe  for  the  purpose  of  studying  the  organization  and  appli- 
cations of  science  In  field  and  laboratory  under  war  conditions.    The  Informa- 
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tiofn  thus  acquired  Is  being  utilized  in  tlie  work  of  the  council,  which  held  its 
first  meeting  on  September  20. 

As  the  nainutes  of  this  meeting  and  of  the  subsequent  meetings  of  the 
execQtlTe  committee  have  been  fully  reported  in  the  Proceedings,  it  is  un- 
necessary to  giye  them  here.  One  instance  of  the  cordial  cooperation  expe- 
rienced on  every  hand  must  be  cited,  however,  because  of  its  fundamental 
significance  in  the  organisation  of  the  council. 

At  its  annual  meeting  on  June  21  the  Engineering  Foundation  of  New  York, 
which  is  conducted  under  the  auspices  of  the  four  great  national  engineering 
societies,  adopted  the  following  resolutions: 
"  Whereas,  the  National  Academy  of  Sciences  of  the  United  States  of  America 

has  taken  the  initiative  in  bringing  into  cooperation  existing  governmental, 

educational,  industrial,  and  other  research  organizations,  with  the  object  of 

encouraging   the   investigation   of  natural   phenomena,   the   application   of 

scientific  principles  in  American  industries,  the  employment  of  science  in  the 

national  defense,  and  such  other  objects  as  will  promote  the  national  welfare, 

and 
"Whereas,  these  objects  are  among  the  objects  for  which  the  Engineering 

Foundation  was  created;  now,  therefore,  be  it 

^^Resolved,  That  the  Engineering  Foundation  hereby  registers  its  approval  of 
the  coordination  and  federation  of  the  research  agencies  of  the  country  under- 
taken by  the  National  Academy  of  Sciences  and  expresses  its  willingness  to 
join  with  and  assist  the  National  Academy  in  accomplishing  the  above  federa- 
tion." 

The  foundation  also  voted  to  devote  its  entire  income  for  the  current  year 
(including  a  special  gift  of  $5,000  for  this  purpose  from  its  founder,  Mr. 
Ambrose  Swasey)  toward  the  expenses  of  organization,  to  give  the  services  of 
its  secretary,  Dr.  Gary  T.  Hutchinson,  and  to  provide  a  New  York  ofl3ce  for  the 
council  in  the  Engineering  Societies'  Building. 

Similar  resolutions  of  indorsement  and  cooperation  have  been  adopted  by  the 
American  Philosophical  Society,  the  Marine  Biological  Laboratory  at  Woods 
Hole,  the  American  Physical  Society,  the  American  Institute  of  Consulting  En- 
gineers, the  Franklin  Institute,  the  Zoological  Society  of  America,  the  American 
Society  of  Naturalists,  the  Geological  Society  of  America,  the  Association  of 
American  Geographers,  the  Association  of  American  Anatomists,  and  many 
other  societies  and  institutions. 

As  President  Wilson  especially  requested  the  academy  to  secure  the  co- 
operation and  joint  effort  of  the  various  research  agencies  of  the  country,  the 
participation  of  the  Committee  of  One  Hundred  on  Scientific  Research  of  the 
American  Association  for  the  Advancement  of  Science  was  especially  desired. 
A  Joint  committee,  representing  the  American  association  and  the  National 
Research  Council,  was  appointed  to  consider  plans  of  cooperation.  It  presented 
a  report  at  the  meeting  of  the  Committee  of  One  Hundred,  held  in  New  York 
on  December  26,  1916,  which  then 

^Re^olved,  That  the  Conmiittee  of  One  Hundred  on  Scientific  Research  of  the 
American  Association  for  the  Advancement  of  Science  cooperate  with  the 
National  Research  Council  in  those  research  movements  in  which  both  organiza- 
tions are  interested ;  and  especially,  in  order  to  avoid  duplication  of  eifort  that 
might  arise  from  individual  action  of  the  two  groups  of  committees  which  have 
already  been  appointed  in  the  difTerent  sciences,  that  the  Committee  of  One  Hun- 
dred of  the  Association  cooperate  with  the  National  Academy  of  Sciences  and 
the  national  scientific  societies  in  the  formation  of  single  committees  In  the 
various  branches  of  science. 

88121**— S.  Doc.  707,  64-2 8 
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That  in  order  to  effect  the  cooperation  provided  by  the  preceding  vote  the 
(Committee  of  One  Hundred  on  research  designate  through  its  chairman  members 
of  the  Association  to  serve  as  members  of  the  research  conmiittees  of  the  Na- 
tional Research  Council  devoted  to  the  various  branches  of  science,  with  the 
understanding  that  these  conmiittees  shall  consist  of  monbers  designated  in 
equal  or  approximately  equal  numbers  by  the  association,  the  National  Academy 
of  Sciences,  and  the  national  scienti^c  society  representing  the  branch  of 
research  involyed. 

After  discussion  this  motion  was  carried. 

The  officers  and  members  of  the  National  Research  Council  are: 

OFFICEB8. 

Chairman,  George  E.  Hale. 
First  vice  chairman,  Charles  D.  Walcott 
Second  vice  chairman,  Gano  Dunn. 
Chairman  of  executive  committee,  J.  J.  Carty. 
Secretary,  Cary  T.  Hutchinson. 

EXECUTIVE   COlCMnTEB. 

1.  William  H.  Welch,'  President,  National  Academy  of  Sciences. 

2.  George  B.  Hale,*  Director,  Mount  Wilson  Solar  Observatory. 

3.  C.  D.  Walcott,*  Secretary,  Smithsonian  Institution. 

4.  Gano  Dunn,*  President,  J.  G.  White  Engineering  Corporation. 

5.  J.  J.  Carty,  Chief  Engineer,  American  Telephone  &  Telegraph  Co. 

6.  Russell  H.  Chittenden,  Director,  Sheffield  Scientific  School,  Yale  University. 

7.  Edwin  G.  Conklln,  Professor  of  Zoology,  Princeton  University. 

8.  Robert  A.  Mllllkan,  Professor  of  Physics,  University  of  Chicago. 

9.  Arthur  A.  Noyes,  Professor  of  Physical  Chemistry,  Massachusetts  Institute 
of  Technology. 

10.  Raymond  Pearl,  Biologist,  Maine  Agricultural  Experiment  Station* 

11.  M.  I.  Pupln,  Professor  of  Electromechanlcs,  Columbia  University. 

12.  S.  W.  Stratton,  Director,  Bureau  of  Standards. 

18.  Victor  C.  Vaughan,  Director,  Medical  Research  Laboratory,  University 
of  Michigan. 

MEMBERS. 

Leo  H.  Baekeland,  Past  President,  American  Electrochemical  Society. 
Marston  T.  Bogert,  Professor  of  Organic  Chemistry,  Columbia  University. 
John  A.  Brashear,  Past  President,  American  Society  of  Mechanical  Engineers^ 
W.  B.  Cannon,  Harvard  Medical  School. 

John  J.  Carty,  Chief  Engineer,  American  Telephone  &  Telegraph  Co. 
Russell  H.  Chittenden,  Director,  Sheffield  Scientific  School. 
John  M.  Clarke,  State  Geologist,  Albany,  N.  Y. 

Howard  E.  Coffin,  Member  Advisory  Commission  to  Council  of  National  De- 
fense. 
Edwin  G.  Conklln,  Professor  of  Zoology,  Princeton  University. 
John  M.  Coulter,  Professor  of  Botany.  University  of  Chicago. 
William  Crozler,  Chief  of  Ordnance,  United  States  Army. 
W.  M.  Davis,  Harvard  University. 

Gano  Dunn,  President,  J.  G.  White  Engineering  Corporation. 
Simon  Flexner,  Director,  Rockefeller  Medical  Institute. 
James  D.  Gatewood,  Medical  Director,  Naval  Medical  School. 
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William  C.  Gorgas,  Surgeon  General,  United  States  Army. 
W.  F.  M.  €k>ss.  Dean  of  Engineering,  University  of  lilinois. 
Robert  S.  Griffin,  Engineer  in  Cliief,  United  States  Navy. 
George  B.  Hale,  Director,  Mount  Wilson  Solar  Observatory. 
Clemens  Herschel,  President,  American  Society  of  Civil  Engineers. 
William  H.  Holmes,  Curator,  United  States  National  Museum. 
W.  W.  Keen,  President,  American  Philosophical  Society. 
Van  H.  Manning,  Director,  Bureau  of  Mines. 

Franklin  H.  Martin,  Member  Advisory  Commission  to  Council  of  National  De- 
fense. 
Charles  F.  Marvin,  Chief,  United  States  Weather  Bureau. 
A.  A.  Michelson,  Director,  Ryerson  Physical  Laboratory,  University  of  Chicago. 
Robert  A.  Millikan,  Professor  of  Physics.  University  of  Chicago. 
Arthur  A.  Noyes,  Director,  Research  Laboratory  of  Physical  Chemistry,  Mas- 
sachusetts Institute  of  Technology. 
Raymond  Pearl,  Biologist,  Maine  Agricultural  Experiment  Station. 
E.  C.  Pickering,  Director,  Harvard  College  Observatory. 
Michael  I.  Pupin,  Professor  of  Electromechanics,  Columbia  University. 
Charles  F.  Rand,  President,  United  Engineering  Society. 
Theodore  W.  Richards,  Director,  Wolcott  Gibbs  Memorial  Laboratory.  Harvard 
University. 
C.  E.  Skinner.  Engineer  of  Research  Division,  Westinghouse  E.  &  M.  Co. 
George  O.  Squier,  Chief  of  Aviation,  United  States  Army. 
S.  W.  Stratton,  Director,  Bureau  of  Standards. 

Ambrose  Swasey,  Past  President,  American  Society  of  Mechanical  Engineers. 
David  W.  Taylor,  Chief  Constructor,  United  States  Navy. 
Blihu  Thomson,  Past  President,  American  Institute  of  Electrical  Engineers. 
G.  R.  Van  Hlse,  President,  American  Association  for  the  Advancement  of 
Science. 

Victor  C.  Vaughan,  Director,  Medical  Research  Laboratory,  University  of 
Michigan. 
Charles  D.  Walcott.  Secretary,  Smithsonian  Institution. 
William  H.  Welch,  President,  National  Academy  of  Sciences. 
W.  R.  Whitney,  Director,  Research  Laboratory,  General  Electric  Co. 
The  principal  committees  hitherto  established  by  the  Research  Council  are  as 
follows : 

L  Military  committee  (for  governmental  research  requirements)  t 

Charles  D.  Walcott,  chairman,  Secretary,  Smithsonian  Institution. 
S.  W.  Stratton,  secretary,  Director,  Bureau  of  Standards. 
From  the  Army — 

William  C.  Gorgas,  Surgeon  General,  United  States  Army. 
^     William  Crozler,  Chief  of  Ordnance,  United  States  Army. 
George  O.  Squier,  Chief  of  Aviation,  United  States  Army. 
From  the  Navy — 

David  W.  Taylor,  Chief  Constructor,  United  States  Navy. 
Robert  S.  Griffin,  Engineer  in  Chief,  United  States  Navy. 
James  D.  Gatewood,  Medical  Director,  Naval  Medical  School. 
Charles  F.  Marvin,  Chief,  Weather  Bureau. 
Van  H.  Manning,  Director,  Bureau  of  Mines. 
Howard  E.  Coffin,  of  Council  of  National  Defense. 
n.  Research  in  educational  institutions :  George  E.  Hale,  chairman. 
in.  Promotion  of  industrial  research :  J.  J.  Carty,  chairman. 
IV.  Census  of  research :  S.  W.  Stratton,  chairman. 
V.  Chemistry :  Marston  T.  Bogert,  chairman. 
VL  Physics:  R.  A.  Millikan.  chairman. 
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VII.  Astronomy :  B.  C.  Pickering,  chairman. 
VIII.  Botany:  J.  M.  Coulter,  chairman. 
IX.  Zoology:  E.  G.  Ck)nl£lln,  chairman. 
X.  Medicine  and  Hygiene :  Victor  C.  Vaughan,  chairman. 
XI.  Agriculture:  Raymond  Pearl,  chairman. 
XII.  Physiology :  W.  B.  Cannon,  chairman. 
XIII.  Geography:  W.  M.  Davis,  chairman. 
XIV.  Geology:  John  M.  Clarke,  chairman. 
XV.  Anthropology :  Wm.  H.  Holmes,  chairman. 
XVI.  Aeronautics :  Charles  D.  Walcott,  chairman. 
XVII.  Nitrate  supply :  Arthur  A.  Noyes,  chairman. 

The  offices  of  the  council  are  at  the  Smithsonian  Institution,  and  with  the  ESn- 
gineering  Foundation,  Engineering  Societies*  Building,  New  York  City. 

George  B.  Hale,  Chairman, 

REPORT  OP  THE  COMMITTEE  ON  PANAMA  CANAL  SLIDES. 

Mr.  Van  Hise,  chairman  of  the  committee  appointed  at  the  request 
•  of  the  President  of  the  United  States  to  investigate  the  landslides 
which  have  interfered  with  the  use  of  the  Panama  Canal,  offered  an 
informal  forecast  of  the  committee's  report. 
Moved : 

That  the  printing  of  the  final  report  be  referred  to  the  council  with  ix)wer. 

Adopted. 

MINUTES. 

The  home  secretary  was  directed  to  send  copies  of  the  minutes  of 
each  business  session  of  the  academy  to  all  members  of  the  academy 
for  approval  and  correction. 

PROCEEDINGS. 

Moved : 

That  papers  by  nonmembers  appearing  in  the  Proceedings  be  announced  as 
•  communicated  by  "  some  member. 

Adopted. 

J.  LAWRENCE  SMITH  FUND. 

The  following  recommendation  of  the  chairman  of  the  committee 
on  the  J.  Lawrence  Smith  fund  was  adopted : 

That  a  grant  of  $500  be  made  from  the  J.  Lawrence  Smith  fund  to  Mr.  George 
Perkins  Merrill  to  further  aid  his  studies  of  rare  meteorites. 

MARSH  FUND. 

The  chairman  of  the  committee  on  the  Marsh  fund  made  written 
recommendation : 

That  a  grant  of  $400  be  made  from  the  Marsh  fund  to  Mr.  John  M.  Qmrke 
for  a  study  of  mutualism,  symbiosis,  and  dependent  life  among  animals  of 
geologic  time. 

Adopted. 
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COMMITTSB  ON  THE  MEDAL  FOR  EMINENCE  IN  THE  APPLICATION  OP  SCIENCE 
^  TO  THE  PUBLIC  WELFARE. 

Mr.  Becker,  chairman  of  the  committee  on  the  medal  for  eminence 
in  the  application  of  science  to  the  public  welfare  presented  the  fol- 
lowing report: 

The  committee  recommends  that  the  public  welfare  medal  be  bestowed  upon 
Dr.  S.  "W.  Stratton,  for  his  services  in  introducing  standards  Into  the  practice 
of  technologists  in  tlie  United  States,  at  the  stated  session  in  April,  1917. 

Geobge  F.  Becksb. 

NOVEMBEB  6,   1916. 

The  recommendation  was  adopted. 

BIOGRAPHICAL  MEMOIRS. 

A  committee  on  the  preparation  of  biographical  memoirs  was 
authorized  and  the  following  committee  appointed :  Mr.  Davenport, 
chairman;  Mr.  Comstock,  Mr.  Mayer,  the  home  secretary  (ex  officio). 

The  president  announced  the  assignment  of  the  biography  of  Mr. 
Cleveland  Abbe  to  Mr.  W.  J.  Humphreys,  and  that  of  Mr.  Josiah 
Royce  to  Mr.  John  Dewey. 

COlfMITTEE  ON  SYNTHETIC  ORGANIC  CHEMISTRY. 

Mr.  Bogert  reported  as  chairman,  from  the  committee  on  synthetic 
organic  dhemistry,  that  the  activities  of  the  committee  had  now  been 
merged  with  the  National  Research  Council,  and  asked  that  the  com- 
mittee be  discharged.  The  report  was  accepted  and  the  committee 
discharged. 

SCIENTIFIC   SESSIONS. 

MONDAY,  NOVEMBER  13. 

AFTEBNOON   SESSION. 

Welcome  by  President  Maclaumn,  of  the  Massachusetts  Institute  of  Tech- 
nology. 

Raitmond  Pkabl,  Maine  Agricultural  Experiment  Station.  Some  effects  of  the 
continued  administration  of  alcohol  to  the  domestic  fowl,  with  special  reference 
to  the  progeny.    (20  minutes,  lantern.) 

Edw^abd  S.  M0B8E,  Salem,  Mass.    Protoconch  of  Solemya.    (10  minutes.) 
•    Ajlfbed  G.  Mayeb,  Marine  Laboratory,  Carnegie  Institution.    Further  studies 
at  nerve  conduction.    (10  minutes,  lantern.) 

E-  G.  CoNKLiN,  Princeton  University.  The  share  of  egg  and  sperm  in 
beredity.     (10  minutes,  lantern.) 

Jacquss  Loeb,  Rodiefeller  Institute.    Diffusion  and  secretion.     (12  minutes.) 

I^Af  ATETTE  B.  Mendel  and  S.  E.  Judson,  Yale  University.  Some  interrela- 
tions between  diet,  growth,  and  the  chemical  composition  of  the  body.  (12  min- 
utes.) 

AuESBANBBO  Fabbbi  (lutroduced  by  A.  G.  Mates).  Micro-cinematographs  of 
marine  and  fresh  water  organisms.    (15  minutes,  lantern.) 

Henry  L.  Abbot,  (Cambridge,  Mass.    *Hydrology  of  the  Isthmus  of  Panama. 

John  M.  Olabke,  State  Museum,  Albany.     *The  strand  and  the  undertow. 

*  Papers  marked  with  an  asterisk  were  presented  by  title. 
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W.  LiNDGBEN,  Massachusetts  Institute  of  Technology.    ♦Notes  on  the  d^K>si- 
tion  of  quartz,  chalcedony,  and  opaL 
W.  M.  Davis,  Harvard  University.    *Sublacu8trlne  glacial  erosion  in  Montana. 

EVENING  SESSION. 

President  W.  H.  Welch,  Johns  Hopkins  University.  The  formation  of  tlie 
National  Research  Council  at  the  request  of  the  President  of  the  United  States. 
(15  minutes.) 

Dr.  S.  W.  Stratton,  Director  of  the  National  Bureau  of  Standards,  Washing- 
ton. Target  practice  in  the  Navy  and  some  of  the  research  problems  involved ; 
illustrated  with  moving  pictures.     (45  minutes.) 

Reception  and  scientific  exhibit  in  the  general  library  from  9.15  to  10.30. 
(See  list  of  exhibits  below.) 

TUESDAY,.  NOVEMBBR  14. 
liOBNING   SESSION. 

Edwin  H.  Hall,  Harvard  University.  Electric  conduction  in  metals.  (20 
minutes,  lantern.) 

Edwabd  B.  Rosa,  National  Bureau  of  Standards.  The  silver  voltameter  as  an 
international  standard.    (15  minutes.) 

R.  W.  Wood,  Johns  Hopkins  University.  One-dimensional  gases  and  the  reflec- 
tion of  molecules.    Series  in  resonance  spectra.    (10  minutes,  lantern.) 

Elihu  Thomson,  Swampscott,  Mass.  Inferences  concerning  auroras.  (20 
minutes.) 

A.  A.  MiCHELSON,  University  of  Chicago.  Report  of  progress  in  experlmeots 
for  measuring  the  rigidity  of  the  earth.  KIO  minutes.)  The  laws  of  elastlco- 
viscous  flow.     (10  minutes.) 

G.  G.  Abbot,  Smithsonian  Institution.  On  the  preservation  of  knowledge. 
(5  minutes.) 

Fbanz  Boas,  Columbia  University.  Further  evidence  regarding  the  Insta- 
l^ility  of  human  types.     (20  minutes.) 

Ross  G.  Harbison,  Yale  University.  Transplantation  of  limbd.  (20  minutes, 
lantern.) 

Chas.  B.  Davenport,  station  for  experimental  evolution,  Carnegie  Institu- 
tion.   Heredity  of  stature.     (20  minutes,  lantern.) 

P.  R.  MouLTON,  Chicago  University.  *0n  analytic  functions  of  infinitely 
many  variables. 

Henry  S.  White,  Vassar  College,  F.  N.  Cole  and  Louise  D.  Cummingb. 
♦Enumeration  of  all  triad  systems  on  fifteen  elements. 

A.  G.  Webster,  Clark  University.    ♦Practical  tests  of  a  new  phonotrope. 

Edw.  L.  Nichols,  Cornell  University.  ♦New  data  on  the  phosphorescence  of 
certain  sulphides. 

G.  P.  Baxter  and  H.  W.  Starkweather,  Harvard  University.  ♦A  revision 
of  the  atomic  weight  of  tin. 

T.  W.  Richards  and  H.  S.  Davis,  Harvard  University.  ♦Improvements  in 
calorimetric  combustion. 

T.  W.  Richards  and  C.  Wadsworth  8d,  Harvard  University.  ♦Further 
study  of  the  atomic  weight  of  lead  of  radioactive  origin. 

Gilbert  N.  Lewis,  University  of  California.    ♦Chemical  affinity. 

Wm.  Trelease,  University  of  Illinois.    ♦The  American  oalcs. 

H.  S.  Jennings.  Johns  Hopkins  University.  ♦The  numerical  results  of 
diverse  systems  of  breeding,  with  relation  to  two  pairs  of  factors.  United  or 
independent. 

*  Papers  marked  with  an  asterisk  were  presented  by  title. 
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W.  R.  Miles,  Carnegie  Nutrition  Laboratory,  Boston  (introduced  by  F.  L. 
Benedict).  *Some  psycho-physiological  processes  as  effected  by  alcohol.  (12 
minutes.) 

Walter  B.  Cannon,  Harvard  University.  ♦Oscillatory  variations  in  the  cod» 
traction  of  rhythmically  stimulated  muscles. 

Wm.  H.  Dall,  Smithsonian  Institution.  ♦On  some  anomalies  in  the  distribu- 
tion of  Pacific  coast  moUuska 

G.  H.  Pabkeb,  Harvard  University.    •The  responses  of  hydrolds  to  gravity. 

W.  M.  Wheeleb,  Harvard  University.  ♦The  phylogenetlc  development  of 
subapterous  and  apterous  castes  in  the  Formicidae. 

W.  J.  C^BOziER,  Resident  Naturalist,  Bermuda  Biological  Station  (introduced 
by  EL  L.  Mark).  ♦On  cell  penetration  by  acids:  the  chloracetlc  acids.  ♦On  the 
Immunity  coloration  of  some  niidibranches. 

HovEY  JoBDAN,  Bermuda  Biological  Station  (introduced  by  B.  L.  Mark). 
♦The  rheotropism  of  the  marine  fish  known  as  "hamlet"  or  "grouper" 
iEpenephalus  striatus), 

A.  C.  Walton,  Harvard  University  (introduced  by  E.  L.  Mark.  ♦The  occur- 
rence of  Ascaris  iriquetra,  Schrank,  In  dogs. 

AFTERNOON   SESSION. 

This  session  was  devoted  to  a  meeting  of  the  National  Research  Council 
with  the  National  Academy. 

Pbof.  Geobge  E.  Hale,  Chairman  of  the  National  Research  Council.  The 
work  of  the  National  Research  Council;  Recent  observations  of  organized 
science  in  England  and  France.     (45  minutes.) 

Lieut.  Col.  George  O.  Squier,  Chief  of  Aviation,  United  States  Army. 
Scientific  research  for  national  defense,  as  illustrated  by  the  problems  of 
aviation.     (20  minutes.) 

Prof.  Arthur  A  Noyes,  Massachusetts  Institute  of  Technology.  The  nitro- 
gen problem  in  war  and  in  agriculture.     (SO  minutes.) 

Discussion  of  the  work  of  the  National  Research  Council  followed. 

SCIBNTIFIC  EXHIBITS. 

H.  S.  White,  Yassar  College.    Graphic  representations  of  triad  systems. 

Frank  Schlesinger,  Allegheny  Observatory,  Allegheny,  Pa.  Photographs  of 
Jupiter. 

Miss  A  J.  Cannon,  Harvard  College  Observatory.    Stellar  spectra. 

liBON  Campbell,  Harvard  College  Observatory.  Visual  observations  of  vari- 
able stars. 

Miss  H.  S.  Leavitt,  Harvard  College  Observatory.    Photographic  magnitudes. 

SoiJON  I.  Bailey,  Harvard  CJoUege  Observatory.    Variable  stars  in  clusters. 

A.  G.  Webster,  Clark  University.  Acoustical  measuring  apparatus :  Standard 
phone,  phonometer,  and  phonotrope.  Application  of  a  drop  chronograph  for  use 
in  ballistics. 

Celarles  a.  Kraus,  Clark  University.  A  new  vacuum  pump  and  a  new 
thermostat 

H.  P.  HoLLNAGEL,  Massschusetts  Institute  of  Technology.  Methods  of  isolat- 
ing the  infra-red  region  of  the  spectrum. 

ALEXANDER  MoAdie,  Blue  Hill  Observatory.  Cloud  studies,  wind  structure 
and  snow  flakes. 

Bixsworth  Httntington,  Milton,  Mass.  The  relation  between  solar  changes 
and  barometric  gradients. 

*  Papers  marked  with  an  asterisk  were  presented  by  title. 
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RoBEBT  DeC.  Wabd,  Harvard  University.  Weather  types  oi  the  United  States, 
illustrated  hy  composite  weather  maps  and  instrumental  recorda 

R.  A.  Daly  and  H.  Clabk,  Harvard  University.  Design  for  a  deQ)-0ea 
thermograph. 

Fbank  Hall,  Massachusetts  Institute  of  Technology.  A  thermophoae  ar- 
ranged so  that  direct  comparison  may  be  made  with  a  magnetic  receiver. 

F.  G.  Keyes  and  J.  B.  Dickson,  Massachusetts  Institute  of  Technology. 
Ck>ntinuous  flow  calorimeter  for  measuring  heats  of  reaction  in  solution. 

S.  P.  MuLLiKEN,  Massachusetts  Institute  of  Technology.  A  procedure  for  the 
identification  of  pure  organic  compounds. 

C.  K.  Reiman,  Massachusetts  Institute  of  Technology.  Physico-chemical 
methods  for  purifying  gases  and  the  determination  of  their  molecular  weights. 

R.  E.  Wilson,  Massachusetts  Institute  of  Technology.  Apparatus  for  main- 
taining pressures  of  one-toith  micron  or  less,  and  the  investigation  of  the 
mechanism  of  chemical  reactions. 

C.  L.  BuBDicK,  Massachusetts  Institute  of  Technology.  Determination  of 
crystal  structure  by  X  rays. 

Henbt  Fat,  Massachusetts  Institute  of  Technology.    £2rosion  of  large  guns. 

Albebt  Sauveub,  Massachusetts  Institute  of  Technology  and  Harvard  Uni- 
versity: 1.  Photomicrographlc  apparatus  (original).  2.  Photomicrographs  of 
metals  and  alloys;  charts  and  diagrams;  specimens. 

H.  O.  HoFMAN,  Massachusetts  Institute  of  Technology.  1.  Jenny  flotation 
machine.  2.  A  laboratory  revolving  horizontal  roasting  furnace  heated  elec- 
trically and  rotated  in  the  same  way. 

A.  E.  Ken  NELLY  and  Associates,  Massachusetts  Institute  of  Technology.  Re- 
searches in  electrical  engineering. 

Alexander  Klemin,  Massachusetts  Institute  of  Technology.  Aeroplane 
models  used  in  wind  tunnel. 

W.  LiNDOREN  and  W.  L.  Whitehead.  Massachusetts  Institute  of  Technology. 
Photomicrographs  of  silver  ores  from  Chile  and  Tintic. 

Chables  Palache,  Harvard  University.  Models  showing  gnomonic  crystal 
projection. 

O.  H.  Wabben,  Massachusetts  Institute  of  Technology.  1.  A  graduated  sphere 
for  crystallographic  work.    2.  Photographs  of  spherulites  in  polarized  light 

Wallace  W.  Atwood,  Harvard  University.  The  former  glaciers  of  the  San 
Juan  Mountains  of  Colorado.  The  physiographic  stages  in  the  evolution  of  the 
San  Juan  Mountains  of  Colorado. 

J.  B.  Woodwobth,  Harvard  University.  Glacial  map  of  Cape  Cod  and  adja- 
cent Islands.    A  glypolith  from  Nantucket 

Laubence  La  Fobge,  United  States  Geological  Survey.  Recent  topographic 
and  geologic  maps  of  New  England  and  other  parts  of  the  United  States. 

W.  M.  Davis,  Harvard  University.  New  maps  of  Hawaii,  indicating  the  sub- 
sidence of  an  active  volcano. 

H.  W.  Shikeb,  Massachusetts  Institute  of  Technology.  Evolution  of  some 
brachiopods. 

Righabd  M.  Field,  Harvard  University.  Ordovician  rocks  and  faunas  of  cen- 
tral Pennsylvania. 

W.  B.  Scott,  Princeton  University.  Proofs  of  plates  for  forthcoming  report 
on  paleontology  of  Patagonia. 

Edwabd  S.  Morse,  Salem.    Southern  mollusks  in  the  till  of  Boston  Bay. 

W.  J.  V.  OsTERHOUT,  Harvard  University.  Pigments  produced  by  the  oxida- 
tion of  a  colorless  plant  chromogen. 

Charles  W.  Johnson,  Boston  Society  of  Natural  History.  Distribution  and 
variation  of  Helix  hortensis. 
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Joseph  A.  Cushmait,  BoBton  Society  of  Natural  History*  Some  fossil  and 
recent  foraminifera. 

AuTBED  G.  Matkb,  marine  laboratory,  Oarnegie  Institution.  Yacht  and  labo- 
ratory of  the  Carnegie  Institution  at  Torturas,  Florida. 

HuBEBT  Lyman  Claxk,  museum  of  comparative  zoology,  Harvard  University. 
Echinoderms  from  Torres  Straits,  Australia,  with  colored  drawings  and  litho- 
grapha 

G.  H.  Pabkeb,  Harvard  University.  The  suction  efficiency  of  a  Oalifornlan 
sea  anemone. 

W.  T.  Bovie,  Harvard  University.  Visible  effects  of  Schumann  rays  on 
protoplasm.    Effects  of  radium  rays  on  permeability  of  protoplasm. 

W.  M.  WHSBuai,  Buflsey  Institution,  Harvard  University.  Insects  associated 
with  ants  and  termites. 

G.  T.  Bbuss,  Bussey  Institution,  Harvard  University.  Specimens  and  charts 
illustrating  insects  as  carriers  of  infantile  paralysis. 

Fbedebic  G.  Cabnochan,  Bussey  Institution,  Harvard  University.  Collections 
of  beetles  of  the  family  Hist^idae,  with  photographs  of  the  anatomy. 

W.  E.  Castle,  Bussey  Institution,  Harvard  University.  Examples  of  Men- 
delian  inheritance,  reversion  and  variety  formation  in  rats  and  guinea  pigs. 

Fbancis  G.  Benedict,  nutrition  laboratory,  Carnegie  Institution.  Respiration 
apparatus  for  animals. 

T.  B.  Osbobne,  Connecticut  Agricultural  Experiment  Station,  and  L.  B. 
Mendel,  Sheffield  scientific  school,  Yale  University.  Photographs  representing 
the  growth  of  chickens  fed  with  definite  mixtures  of  food  stuffs  imder  labora- 
tory conditions  which  have  heretofore  not  led  to  success. 

L  Chandleb  Walker,  medical  service,  Peter  Bent  Brigham  Hospital.  Proteid 
sensitization  in  relation  to  bronchial  asthma. 

H.  S.  Wells,  medical  service,  Peter  Bent  Brigham  Hospital.  Electrocardiog- 
raphy, or  the  application  of  the  string  galvanometer  to  the  study  of  cardiac 
cases. 

Albebt  a.  Ghobeteb,  Cancer  Commission,  Harvard  University.  Metal  casts 
of  heart  and  kidney  blood  vessels. 

S.  B.  WoLBACH,  Harvard  Medical  School.  Studies  in  Rocky  mountain  spotted 
fever. 

Habvey  Gushing  and  W.  M.  Boothby,  Peter  Bent  Brigham  Hospital.  Appa- 
ratus of  routine  methods  for  clinical  metabolism  determinations. 

E.  W.  Goodpastube,  Peter  B^nt  Brigham  Hospital.  An  anatomical  study  of 
senescence,  with  especial  reference  to  tumors. 

EL  E.  Tyzzeb  and  C.  C.  Little,  Harvard  Dledlcal  School.  The  Inheritance  of 
Susc^tibUity  to  transplanted  tumor. 

W.  DuANE,  Harvard  Medical  School.  The  technique  of  the  preparation  of 
radium  for  therapeutic  purposes. 

G.  C.  Whippt^,  school  for  health  officers,  of  Harvard  University  and  Mass. 
Inst.  Technology.    Charts  showing  organization  and  membership  of  the  school. 

W.  T.  Sedgwick,  Massachusetts  Institute  of  Technology.  1.  Diagrams  and 
tables  illustrating  the  Investigations  of  Professor  Weston  and  Mr.  Turner  upon 
'  The  digestion  of  sewage  effluents  in  an  otherwise  unpolluted  stream."  2.  An  In- 
vestigation of  the  behavior  of  certain  species  of  bacteria  in  various  materials 
between  zero  Centigrade  and  zero  Fahrenheit.  3.  A  field  investigation  of  the 
sanitary  environment  of  a  suburban  population. 

S.  C.  Pbescott,  Massachusetts  Institute  of  Technology.  Diseases  of  the 
banana  in  Central  America,  and  their  control. 

Alfbed  M.  Tozzeb,  Peabody  Museum,  Harvard  University.  Race  mixture  in 
HawalL 
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Charles  Peabody,  Peabody  Museum,  Harvard  University.  Preiiistoric  iq;>eci- 
mens  from  caves  of  France  and  Palestine. 

E.  A.  HooTON,  Peabody  Museum,  Harvard  University.  Casts  and  reconstme- 
tion  of  ancient  man ;  slcull  of  apes. 

S.  J.  Guernsey,  Peabody  Museum,  Harvard  University.  Cave  explorations 
in  northeastern  Arizona. 

Oriq  Bates,  Peabody  Museum,  Harvard  University.  Prehistoric  Libyan  re- 
mains. 

HBNRY  DRAPER  MEDALLISTS. 

The  Draper  medal  was  awarded  to  W.  W.  Campbell,  now  director 
of  the  Lick  Observatory,  at  the  amiual  dimier  of  the  Nation&l 
Academy  of  Sciences  in  1906.  A  statement  of  this  award  was 
omitted  from  the'  annual  report  of  that  year  and  for  that  reason  was 
not  included  in  the  semicentennial  volume,  entitled  "  The  National 
Academy  of  Sciences,  1863-1913."  The  list  of  recipients  of  tlie 
Draper  gold  medal  should  read: 

1886.  Samuel  Pierpont  Langley:  For  researclies  and  discoveries  in  relation 
to  solar  radiation. 

1888.  Edward  Charles  Pickering:  For  recent  work  in  astronomical  pho- 
tometry and  photography. 

1890.  Henry  Augustus  Rowland :  For  researches  in  the  solar  spectrum. 

1893.  Herman  Karl  Vogel:  For  spectroscopic  observations  upon  the  motion 
of  stars  in  the  line  of  sight. 

1899.  James  Edward  Keeler :  For  researches  in  spectroscopic  astronomy. 

1901.  Sir  William  Hugglns:  For  investigations  in  astronomical  physics. 

1904.  G^rge  EUery  Hale:  For  investigations  in  astronomical  physics. 

1906.  W.  W.  Campbell:  For  his  observations  and  researches  relating  to  ttie 
motions  of  stars  in  the  line  of  sight,  his  improvements  in  the  methods  of  meas- 
uring such  motions,  his  discussions  of  conclusions  to  be  drawn  from  them,  and 
the  organization  of  work  in  tkis  field  In  the  southern  hemisphere. 

1910.  Charles  Greeley  Abbott:  For  researches  on  the  infra-red  region  of  the 
solar  spectrum  and  his  accurate  measurements,  by  improved  devices,  of  tlie 
solar  "constant"  of  radiatipn. 

1913.  Henri  Deslandres:  For  physical  observations  of  solar  eclipses;  investi- 
gations of  electric  and  magnetic  phenomena  of  the  sun ;.  contributions  to  our 
theories  of  auroras,  new  stars,  and  nebulae;  studies  of  spectra  of  the  sun, 
stars,  and  comets,  and  photographic  determinations  of  the  rotation  period  of 
planets. 

1915.  Joel  Stebbins:  For  his  work  on  the  application  of  the  selenium  cell  to 
stellar  photometry. 

DECEASED  MEMBERS. 

ARTHUR  WILLIAMS  WRIGHT. 

Prof.  Arthur  Williams  Wright  died  at  his  home  in  New  Haven, 
Conn.,  on  December  19.  He  was  bom  on  September  8,  1836,  in 
Lebanon,  Conn.,  where  his  father,  Jesse  Wright,  at  one  time  a  member 
of  the  Connecticut  House  of  Representatives,  served  as  justice  of  the 
peace,  selectman,  and  a  member  of  the  school  board.  Samuel  Wright. 
who  settled  in  Springfield,  Mass.,  in  1639,  was  his  earliest  paternal 
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ancestor  in  this  country.  His  mother  was  Harriet,  daughter  of 
William  Williams  and  a  descendent  of  Robert  Williams,  who  came 
to  this  country  from  England  in  1637,  settling  at  Roxbury,  Mass. 

He  received  his  early  education  in  his  native  town,  preparing  for 
college,  under  William  Kinne,  at  Canterbury.  His  career  as  an  un- 
dergraduate at  Yale  College  was  a  distinguished  one.  He  not  only 
achieved  notable  successes  as  a  scholar  in  mathematics  and  astronomy, 
his  studies  of  predilection,  and  in  Latin,  but  he  was  prominent  in 
undergraduate  social  life.  A  lifelong  love  for  music  naturally  led 
him  to  identify  himself  with  the  musical  organizations  of  his  time, 
and  a  critical  knowledge  of  music,  including  an  enviable  skill  in  per- 
formance, added  largely  to  the  pleasures  of  his  later  and  more 
leisurely  life. 

After  graduation  he  continued  his  studies  at  Yale,  specializing  in 
mathematics  and  science,  and  acquired  the  degree  of  Ph.  D.  in  1861. 
From  this  time  until  his  retirement  in  1906  his  life  was  identified 
with  Yale,  except  for  a  period  in  1868-69,  when  he  studied  at  Heidel- 
berg and  at  Berlin,  and  the  three  years  1869-1871,  during  whic^  he 
held  a  professorship  of  physics  and  chemistry  at  Williams  College. 
In  the  last-named  year  he  returned  to  Yale  as  professor  of  molecular 
physics  and  chemistry. 

One  of  Prof.  Wright's  most  distinguished  services  to  his  imiver- 
sity,  and  indeed  to  the  teaching  of  science  in  America,  was  the  early 
recognition  that  the  practice  of  combining  professorships  of  physics 
and  of  chemistry  had  ceased  to  be  either  economical  or  possible.  It 
was,  therefore,  under  his  stimulus  and  activity  that  the  first  Sloane 
Laboratory  of  Yale  College,  the  first  structure  in  the  country  devoted 
exclusively  to  the  work  of  a  physical  laboratory  in  the  modern 
sense — was  designed  and  constructed.  This  was  completed  in  1883, 
and  henceforth  he  devoted  his  time,  imtil  his  final  retirement,  to 
instruction  and  various  physical  investigations  there,  although  the 
title  of  his  professorship  was  not  changed  to,  that  of  molecular 
physics  until  1887.  This  Sloane  Laboratory  also  contained  the  study 
and  lecture  room  of  Prof.  J.  Willard  Gibbs,  whose  contributions  to 
physical  sciences  have  made  it  celebrated  for  all  time. 

The  greater  portion  of  Prof.  Wright's  scientific  work  found  its 
first  publication  in  the  "American  Journal  of  Science."  These  con- 
tributions are  not  merely  important,  they  are  characterized  by  rare 
excellence  of  form  and  of  clarity. 

In  Volumes  IX  to  XII  we  find  a  series  of  papers,  five  in  all,  of  great 
interest,  on  the  gaseous  contents  of  meteoric  irons  and  stones.  In  the 
first  of  these  papers  he  reviews  the  known  results  of  the  investiga- 
tions upon  the  occluded  gases  of  meteoric  irons,  quoting  Prof.  Gra- 
ham and  Prof.  J.  W.  Mallett.  In  his  own  investigations  the  material 
came  for  the  most  part  from  the  collection  in  the  possession  of  Yale 
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University.  His  conclusions  in  this  first  paper  were  that  no  one 
of  the  several  irons  which  he  studied  gave  any  ^>ectrodcopic  evidences 
of  unknown  elements. 

In  volume  X,  "  Examination  of  gases  from  the  meteorite  of  Febru- 
ary 12,  1875,"  Prof.  Wright  gives  a  thorough  review  of  the  gaseous 
contents  of  this  meteor.  It  appears  to  be  the  first  stony  meteor  thus 
investigated,  and  the  results  are  of  great  importance ;  they  not  only 
show  the  presence  of  gases  occluded  in  stony  meteors  but  that  they 
are  distinguished  by  having  oxides  of  carbon  as  their  characteristic 
gases,  instead  of  hydrogen.  He  points  out  the  bearing  of  these 
observations  upon  the  peculiar,  spectra  of  comets  and  as  a  support  of 
the  meteoric  theory  of  comets. 

In  volumes  XI  and  XII  Prof.  Wright  continued  these  importai^ 
investigations,  extending  them  to  a  considerable  number  of  stony 
meteors  of  known  origin.  The  earlier  conclusion  that  stony  meteors 
are  characterized  by  a  large  amount  of  occluded  carbon  compounds 
was  abundantly  verified,  and  the  last  paper  Contains  a  long  discussion 
concerning  the  bearing  of  these  observations  on  the  current  theory 
of  comets. 

In  1877  Prof.  Wright  published  two  important  papers,  in  volumes 
XIII  and  XIV,  respectively,  on  the 'deposition  of  metallic  films  by 
the  cathode  discharge  in  exhausted  tubes.  A  clear  description  of 
the  technique  of  the  process  and  of  the  physical  properties  of  a  large 
number  of  metals  thus  treated  makes  the  papers  of  unusual  interest. 
The  intrinsic  value  of  his  method  has  proved  so  great  that  it  is  quite 
probable  that  the  name  of  the  author  is  more  widely  known  from 
these  scientific  contributions  than  from  any  others  published  during 
his  long  and  active  life. 

Prof.  Wright  was  a  fellow  of  the  Royal  Astronomical  Society  of 
Great  Britain  and  of  the  American  Association  for  the  Advancement 
of  Science;  he  was  a  member  of  the  American  Physical  Society,  of 
the  National  Academy  of  Sciences,  and  of  other  learned  societies. 

C.  S.  Hastings. 

(Extract  from  Science,  n.  s.  Vol.  XLIII,  No.  1104,  Feb.  26,  1916, 
p.  270.) 

JOSIAH   ROYCE. 

In  the  sixth  book  of  "  The  Republic,"  Plato  paints  the  portrait  of 
the  ideal  or,  as  he  says,  "  the  true  "  philosopher.  He  must  be  a  man 
.  of  quick  mind  and  retentive  memory,  devoted  to  truth  and  abhoring 
falsehood  in  every  shape,  temperate,  and  thoroughly  uncovetous.  with 
no  taint  of  meanness  or  little-mindedness  or  cowardice,  gentle  and 
just  in  his  dealings  with  men;  one  whose  spirit  is  full  of  lofty 
thoughts  and  privileged  to  contemplate  all  time  and  all  existence, 
and  who  is,  therefore,  fearless  in  the  face  of  death ;  one  who  is  en- 
amoured of  all  learning  that  will  reveal  somewhat  of  that  real  and 
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permanent  existence  which  is  exempt  from  the  vicissitudes  of  genera- 
tion and  decay,  and  of  the  whole  of  that  real  existence,  willingly  re- 
signing no  part  of  it,  great  or  small,  honored  or  dishonored. 

A  rare  combination !  And  the  fortunate  possessor  of  these  gifts 
now,  as  in  ancient  Athens,  is  almost  irresistably  enticed  away  into 
less  exalted  pursuits. 

Plato  goes  on  to  describe  how  puny  souls,  seeing  the  fair  field  of 
philosophy  all  but  deserted,  rush  in  to  take  possession,  likening  them 
to  some  baldheaded  little  tinker  who  has  suddenly  amassed  a  fortune, 
and  taking  advantage  of  his  master's  poverty,  married  his  daughter. 
What  can  one  expect  in  such  a  case  but  a  base-bom  progeny !  What 
in  the  former  case  but  a  spurious  brood  of  sophistries !  Whether  this 
description  fits  our  day,  let  the  reader  decide.  Certain  it  is  that  the 
virtues  Plato  enumerates  as  essential  to  full  capacity  for  philosophy 
were  in  Josiah  Eoyce  singularly  combined,  and  that  from  his  youth 
up  he  was  steadfastly  and  unreservedly  devoted  to  the  cause  of  truth. 

I  am  impressed  by  the  massiveness  of  his  learning.  His  mind  was 
fashioned  on  cosmic  proportions.  I  do  not  mean  by  this  merely  that 
his  interest  centered  in  la  haute  metaphysique,  and  that  he  fearlessly 
faced  the  problems,  old  as  reflective  thought  itself,  concerning  God 
and  nature  and  man,  interpreting  them  in  the  light  of  recent  scientific 
discoveries,  and  giving  us  new  readings  of  ancient  issues.  Nor  do  I 
refer  to  the  wide  range  of  his  intellectual  interests,  although  as  a 
polymath  he  ranks  with  the  greater  philosophers  of  the  past,  making 
contributions  to  mathematics  and  logic  as  well  as  to  all  the  more 
strictly  philosophical  disciplines,  and  being  familiar  to  an  unusual 
degree  with  the  work  of  recent  science  in  its  various  fields. 

On  one  occasion  at  a  club  some  one  who  had  made  a  special  study 
of  the  subject  read  a  paper  on  meteorology,  a  theme  that  might  seem 
remote  enough  from  philosophical  interests.  Royce  discussed  it, 
and,  such  was  his  evident  mastery  of  the  subject,  for  the  rest  of  the 
evening  questions  were  addressed  to  him  rather  than  to  the  reader  of 
the  paper.  The  instance  is  typical.  He  was  always  surprising  one 
witb  such  glimpses  of  hidden  lore. 

But  what  I  have  in  mind  is  rather  this :  Royce  never  lost  sight  of 
the  fact  that  philosophy's  ambitious  aim  is  vision  in  the  light  of  the 
whole.  And  he  always  lived  with  his  vision.  This  gave  him  not 
only  his  imusual  serenity  and  poise,  but  also  a  facility  (sometimes  an 
almost  suspicious  facility)  in  piecing  together  the  fragments  of 
knowledge  like  the  fragments  of  a  puzzle  picture  imtil  the  pattern 
of  the  whole  was  revealed.  And  all  the  little  and  seemingly  trivial 
incidents  of  life  were,  for  him,  fraught  with  universal  significance. 

Once  on  a  street  car  in  New  York  he  had  occasion  to  take  a 
transfer.   But  he  never  put  it  to  its  intended  use.    It  was  too  precious 
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for  that.     For  on  the  back  was  an  advertisement  in  which  these 
sentences  appeared : 

Individuality  sets  you  apart  from  all  other  persons  who  might  possibly  be 
just  like  you.  The  average  woman  feels  that  she  might  as  well  be  dead  as  to 
be  out  of  fashion.  She  wants  to  wear  what  everybody  else  wears,  but  it  must 
be  with  a  difference. 

And  this  transfer  slip  becomes  the  text  of  a  lecture  on  dialectic, 
on  identity  and  difference,  and  the  principle  of  individuation.  I  may 
be  pardoned  for  mentioning  these  incidents,  for  they  illuminate  the 
character  of  the  man.  There  was  something  essentially  Socratic  in 
this  habit  of  elevating  the  commonplace  and  in  this  combination  of 
the  serious  and  the  playful. 

James  once  remarked  that  the  average  undergraduate  rarely  under- 
stood Royce,  but  that  he  always  had  a  sense  that  something  big 
was  going  on.  He  was  not,  indeed,  a  successful  teacher  of  imder- 
graduates.  This  is,  however,  less  a  reflection  on  Eoyce  than  on  the 
undergraduate,  who  has  been  pretty  generally  spoiled  and  expects 
to  have  truth  handed  to  him  diluted  and  peptonized.  Royce  never 
insulted  the  intelligence  of  his  students  by  offering  them  a  consistent 
and  tenable  theory  of  the  universe  wrapped  in  ne&t  word  packages. 
But  in  dealing  with  the  graduate  students  he  was  masterful,  always 
encouraging  their  independent  efforts,  giving  them  confidence  in 
themselves  and  in  the  power  of  reason,  yet  always  ready  to  put  to 
rout  the  overconfident  zealot  by  piercing  his  pet  dogmas  with  a  few 
skillful  questions.  He  always  showed  a  rare  intellectual  detachment. 
He  was  never  the  partisan  of  his  own  convictions;  never  sought  to 
make  proselytes.  Never  was  an  absolutist  less  concerned  with  having 
followers.  Philosophy  as  he  viewed  it  was  always  an  individual 
venture,  and  he  knew  that  only  the  least  original  of  students  ever 
repeat  a  teacher's  views,  and  that  one's  most  helpful  collaborators 
are  often  one's  severest  critics. 

But,  above  all,  at  this  time,  one  must  think  of  Royce  as  pre- 
eminently a  good  man,  gentle  and  kindly,  generous  and  unworldly,' 
whose  life  was  the  embodiment  of  the  philosophy  of  loyalty  that  he 
taught.  In  the  face  of  the  greatest  personal  affliction  that  can  befall 
a  man,  his  courage  was  undaunted,  his  head  "  bloody  but  unbowed." 
A  few  years  ago,  suffering  an  attack  which  would  have  led  most  men 
to  surrender,  he  was  but  stimulated  to  greater  effort,  and  put  forth 
some  of  his  best  work,  as  if  his  intellect  burned  on  with  increasing 
brilliancy  as  his  frail  body  wasted  away;  until,  finally,  the  ma- 
chinery stopped,  and  he  fell  asleep  as  peacefully  as  a  tired  child. 
We  bow  our  heads  and  are  fain  to  repeat  the  words  a  loving  disciple 
uttered  on  the  death  of  another  great  teacher  of  philosophy :  "  So 
perished  the  wisest  and  best  man  I  have  ever  known." 


Digitized  by 


Google 


BIOGRAPHICAL   NOTES.  47 

At  its  last  annual  meeting  the  American  Philosophical  Association, 
in  memory  of  his  sixtieth  birthday,  did  Prof.  Royce  the  signal  honor 
of  devoting  two  of  its  sessions  to  papers  dealing  with  various  phases 
of  his  work  as  a  philosopher.  These  papers,  with  some  others,  have 
since  been  published  as  a  commemorative  volume  by  the  Philosophical 
Review.  This  makes  at  once  more  difficult  and  less  nec^sary  the 
attempt  to  give  here  a  critical  estimate  of  his  contributions  to  philos- 
ophy in  its  more  technical  aspects.  I  shall  therefore  confine  myself 
to  more  general  considerations. 

The  three  names  that  stand  out  in  the  history  of  American  specu- 
lative thought,  preeminent  above  all  others,  are  Jonathan  Edwards, 
William  James,  and  Josiah  Royce.  What  Edwards  accomplished  in 
interpreting  the  spirit  of  American  life  and  ideals  in  his  day,  James 
and  Royce  have  accomplished  in  interpreting  the  spirit  of  American 
life  and  ideals  in  our  own  day. 

It  is  customary  to  represent  James  and  Royce  as  totally  opposed 
in  their  philosophies,  the  one  an  empiricist  and  pragmatist,  the  other 
a  rationalist  and  absolute  idealist.  I  have  no  desire  to  minimize  the 
differences  between  them — and  they  were  frequently  engaged  in  polem- 
ical controversy.  But  on  the  great  thinkers  all  labels  are  misfits. 
And  with  them  agreements  are  generally  more  numerous  and  more 
fundamental  than  differences.  In  this  case  I  think  the  philosophies 
are  complementary  rather  than  antagonistic.  It  is  certain  thj^t  Prof. 
Royce  regarded  himself  as  a  disciple  of  Prof.  James,  however  un- 
ruly a  one  he  may  have  been,  and  always  generously  acknowledged 
his  indebtedness  to  him.  Ajid  James  was  no  less  generous  in  the  ex- 
pression of  his  admiration  for  his  younger  colleague. 

It  is  significant  that  both  men  received  their  early  inspiration  from 
men  of  science — ^the  one  from  Agassiz,  the  other  from  Agassiz's  bril- 
liant pupil,  Joseph  Le  Conte.  Both  were  caught  by  the  theory  of 
evolution,  were  its  enthusiastic  exponents,  and  were  bent  on  inter- 
preting the  larger  problems  of  human  life  in  its  light.  It  is,  however, 
no  less  significant  that  in  their  earliest  scholarly  activity  James 
turned  to  anatomy,  physiology,  and  psychology ;  Royce  to  literature, 
history,  and  logic.  For  as  these  differences  suggest,  James  was  from 
the  first  more  interested  in  details,  Royce  in  the  completed  vision. 

This  difference,  which  determines  the  divergence  of  their  paths, 
is  not  imconnected  with  their  personal  history.  James,  brought  up 
in  the  very  center  of  New  England  culture,  a  social  favorite  from  the 
start,  breathing  an  atoiosphere  of  absolutism  and  rationalism,  is 
stifled  by  his  surroundings,  and,  in  search  of  air,  freedom,  elasticity, 
makes  his  escape  to  science  and  psychology.  The  bogeys  in  the  back- 
ground of  his  thinking  are  ever  after  verbalism,  closed  systems, 
and  drab  respectability.    Royce,  on  the  other  hand,  was  born  and 
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^pent  his  early  years  in  a  small  mining  town  in  California,  at  a  time 
when  frontier  lawlessness  and  the  days  of  the  Vigilantes  were  still 
fresh  in  memory.  The  young  Royce  was  imcouth,  and  awkward, 
and  of  very  unusual  appearance,  with  a  slight  body  and  a  very  large 
head  (mostly  forehead),  crowned  with  a  rfiock  of  bright  red  hair. 
Boys  are  cruel  to  a  fellow  of  such  strikingly  unconventional  appear- 
ance, and  as  Royce  has  said,  although  his  classmates  early  taught  him 
the  "  majesty  of  the  community,"  he  found  the  experience  grievous 
rather  than  joyous.  A  certain  shyness  resulted,  and  both  at  school 
in  San  Francisco  and  later  at  the  University  of  California  he  was 
essentia^lly  the  solitary  student,  given  much  to  reflection,  but  know- 
ing little  or  nothing  of  the  social  and  sportive  sides  of  college  life. 
The  bogeys  in  the  backgroimd  of  his  thinking  are  ever  after  law- 
lessness, capriciousness,  f  ragmentariness,  and  isolation ;  and  he  seeks 
refuge  in  those  humane  pursuits  which  ever  aspire  to  a  certain  com- 
prehensiveness of  vision — ^literature  and  history  and  philosophy. 
But  he  is  saved  from  vagueness  and  sentimentalism  by  the  stiffen- 
ing effect  of  logic.  It  was  characteristic  that  when,  after  studying  at 
Johns  Hopkins  and  in  Germany,  he  returned  to  his  alma  mater  to 
take  a  position  in  English  literature,  he  should  have  decided  that  his 
students  needed  discipline  in  logic,  and  that,  finding  no  book  on 
logic  suited  to  his  needs,  he  wrote  one.  For  as  James  is  always  the 
psychologist,  gifted  with  unusual  powers  of  observation  and  descrip- 
tion, so  Royce  is  always  the  logician,  as  skillful  in  its  art  as  he  is 
master  of  its  theory. 

Both  men  were  fearless  and  intrepid  thinkers,  singularly  free  from 
cant,  and  distrustful  of  all  formulas,  knowing  well  that  when  thought 
has  crystallized  in  the  phrase,  the  life  of  thought  has  departed.  Both 
sought  merely  to  interpret  the  facts  of  experience  as  they  themselves 
had  found  them.  Both,  however,  saw  clearly  that  facts  are  not  such 
simple  things  as  the  average  fact-monger  supposes ;  but  that  part  at 
least  of  tiieir  meaning  comes  through  the  cooperation  of  the  ex- 
periencer.  And  hence  for  both  Hie  ethical  and  religious  interests  are 
never  long  out  of  sight.  Royce's  first  philosophical  book  is  "The 
religious  aspect  of  philosophy,"  and  almost  his  last,  "  The  problwu 
of  Christianity."  Most  of  the  essays  in  James's  "  Will  to  believe  " 
were  written  early  in  his  career,  Mid  the  "  Varieties  of  religious  ex- 
perience "  comes  toward  its  close. 

In  the  all  too  simple  classification  of  the  day,  James  is  set  down 
as  an  empiricist,  Royce  as  a  rationalist;  which  distinction  is  explained 
by  saying  that  the  former  looks  to  last  things,  facts,  consequences, 
while  the  latter  looks  to  first  things,  causes,  principles.  This  is  true 
enough  as  far  as  it  goes.  But  it  must  be  remembered  that  for  James 
facts  always  include  those  larger  human  experiences  which  defy  de- 
scription in  terms  of  the  visible  and  tangible;  and  surely  he  was  as 
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far  removed  as  Royce  himself  from  the  position  of  the  pseudo-scien- 
tific philosopher,  our  modern  positivist,  who  is  in  truth  the  repre 
sentative  in  our  day  of  the  spirit  of  medievalism,  with  its  fondness 
for  verbal  solutions  and  its  tendency  to  hypostasize  abstractions. 
And  for  Royce  principles  are  not  decrees  fulminated  from  eternity, 
in  advance  of  facts,  but  are  rather  the  threads  of  meaning  that  run 
through  the  facts  of  experience  and  bind  them  together. 

Again,  Royce  is  called  a  monist,  James  a  pluralist.  In  his  earliest 
work  Royce  does  indeed  find  the  desired  unity  in  the  concept  of 
the  Absolute  or  Logos,  in  whose  life  our  partial  purposes  and  frag- 
mentary meanings  are  harmonized.  The  monistic  tendency  of  this 
work  was  early  the  object  of  attack,  the  most  notable  assault  being 
that  of  Prof.  Howison,  against  which  Prof.  Royce  sought  to  defend 
bis  doctrine  in  the  supplementary  essay  published  in  "  The  concept 
of  God."  And  I  think  it  is  clear  that  a  large  part  of  Prof.  Royce's 
work  throughout  the  remainder  of  his  career  is  determined  by  this 
controversy  and  by  similar  attacks  coming  from  other  quarters,  es- 
pecially from  his  friend  and  colleague,  James.  His  chief  concern 
is  to  find  in  the  world  of  the  Absolute,  elbow-room  for  the  individual. 
And  when,  in  his  latest  work,  what  he  called  "The  Spirit  of  the 
beloved  community"  has  taken  the  place  of  the  Absolute  of  the 
earlier  works,  the  term  monism  Ls  hardly  pertinent  any  longer. 
James,  on  the. other  hand,  found  forthwith  the  desired  variety  in 
the  facts  of  experience.  But  I  think  it  not  an  exaggeration  to  say 
that  he  spent  his  life  in  seeking  to  recover  the  lost  unity  through 
the  discovery  and  justification  of  the  faiths  by  which  men  actually 
live — ^which  is  what  alone  can  save  pragmatism  from  being  merely  a 
subtler  form  of  opportimism. 

Together,  these  two  men  stand  as  our  great  national  philosophers, 
helping  to  define  and  make  articulate  the  spiritual  aspiration  that 
underlies  our  experiment  in  democracy  and  justifies  our  confidence 
in  its  ultimate  triumph,  the  one  approaching  his  task  mainly  from 
the  side  of  logic,  the  other  mainly  from  the  side  of  psychology. 

We  have,  or  flatter  ourselves  that  we  have,  at  last  broken  away 
from  authority  and  tradition  and  dogma;  we  call  ourselves  progress 
sives,  are  lovers  of  the  concrete,  believe  in  efficiency  and  the  strenu- 
ous life,  and  admire,  above  all  things,  the  man  who  "  makes  good." 
But  while  in  its  blatant  spokesmen  this  Americanism  smacks  over- 
much of  the  market-place  and  the  athletic  field,  it  is  saved  from 
such  debasement  by  that  deeper  current  of  ethical  idealism  to  which 
these  thinkers  have  so  clearly  given  voice. 

Charles  M.  Bakewell. 

(Extract  from  the  Nation,  Nov.  16,  1916,  p.  461.) 

88121'— S.  Doc.  707,  64-2 4 


Digitized  by 


Google 


50  ANNUAL  REPORT  NATIONAL  ACADEMY  OF  SCIENCES,  1916. 

EUGENE  WOLDEMAR  HILGARD. , 

Eugene  Woldemar  Hilgard  was  bom  January  5,  1833,  at  Zwei- 
bruecken;  in  Ehenish  Bavaria,  the  son  of  Theodore  Erasmus  and 
Margarethe  Hilgard,  and  was  the  youngest  of  a  family  of  four  sons 
and  five  daughters.  His  father  was  a  lawyer,  holding  the  position 
of  chief  justice  of  the  court  of  appeals  of  the  province.  Judge  Hil- 
gard having  been  born  and  educated  under  the  shadow  of  the  French 
Revolution  and  being  of  pronounced  liberal  views,  stoutly  opposed 
the  supersedence  of  the  Code  Napoleon  by  the  illiberal  laws  of  the 
old  regime.  In  1838,  when  at  the  fullness  of  a  successful  career,  he 
determined  to  emigrate  to  America  with  his  family  and  settled  on 
a  farm  at  Belleville,  111.  As  the  public  schools  of  that  day  were 
quite  primitive  Judge  Hilgard  personally  undertook  the  preparation 
of  his  sons  for  entrance  to  the  universities.  Eugene  was  ip  readiness 
in  1849  and  in  that  year  returned  to  Germany  to  attend  the  Univer- 
sity of  Heidelberg,  graduating  with  honors  and  a  doctor's  degree 
with  summa  cum  laude  in  1853.  This  degree  was  reissued  to  him  in 
1903  as  a  "  golden  degree  "  in  recognition  of  half  a  century's  good 
work  for  science.  Returning  to  America,  he  began  geological  ex- 
ploration work  in  Mississippi  in  1856  and  was  appointed  State 
mineralogist  of  that  State  in  1858.  In  1866  he  was  chosen  professor 
of  chemistry  in  the  University  of  Mississippi  and  later  professor  of 
geology,  zoology,  and  botany.  In  1872  he  left  Mississippi  to  take  a 
position  on  the  faculty  of  the  University  of  Michigan,  but  remained 
there  only  two  years,  when  he  was  called  by  the  regents  of  the  Uni- 
versity of  California  to  California  in  1874.  While  developing  agri- 
cultural instruction  in  the  university,  he  proceeded  with  research 
work  immediately  after  his  arrival  in  California  and  published  his 
first  results  in  1877.  His  work  in  the  investigation  of  soils  in  con- 
nection with  their  native  vegetation,  of  the  influence  of  climate  on 
the  formation  of  soils,  and  especially  of  the  nature  of  "  alkali  soils  " 
and  their  reclamation,  a  problem  quite  new  not  only  in  this  country, 
but  in  other  arid  regions,  achieved  for  him  a  reputation  as  wide  as 
the  world  of  science.  It  brought  him  recognition  on  numerous  occa- 
sions. Mississippi,  Columbia,  and  Michigan  Universities,  as  well  as 
the  University  of  California,  have  bestowed  the  doctor  of  laws  de- 
gree upon  him.  The  Academy  of  Sciences  of  Munich  presented 
him  with  the  Liebig  medal  for  distinguished  achievements  in  the 
agricultural  sciences,  and  the  international  exposition  at  Paris,  in 
1900,  gave  him  a  gold  medal  as  a  collaborator  in  the  same  research. 

Soon  after  coming  to  California  he  directed  the  agricultural  divi- 
sion of  the  northern  transcontinental  survey.  From  1879  to  1883, 
in  connection  with  his  university  work,  he  assumed  charge  of  the 
cotton  investigation  of  the  census  of  1880  which  he  projected  and 
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carried  out  on  a  broader  plan  than  ever  before  undertaken.  During 
the  whole  period  of  his  academic  career  Prof.  Hilgard  was  constantly 
active  in  authorship.  In  addition  to  formal  reports  and  memoirs, 
he  wrote  much  for  agricultural  and  scientific  periodicals.  His  great- 
est book  is  Soils  of  Arid  and  Humid  Regions. 

The  greater  part  of  Hilgard's  career  was  spent  at  the  University  of 
California.  Of  the  many  and  various  problems  which  he  faced  at 
the  beginning  of  his  work  there,  three  seem  at  this  moment  to  give 
best  clue  to  the  masterfulness  of  the  man  and  fullest  understanding 
of  the  breadth  and  depth  of  his  success : 

First.  The  conciliation  and  conquest  of  his  farming  constituency 
by  demonstration  of  practical  and  indispensable  value  in  the  work 
he  could  do. 

Second.  The  enforcement  of  recognition  of  agricultural  studies 
as  entitled  to  the  dignity  of  higher  learning  and  as  possessed  of  peda- 
gogic value. 

Third.  The  securing  of  funds  to  pursue  research  which  could  alone 
yield  truth  about  natural  conditions  affecting  California  farming, 
and  to  increase  his  working  force,  without  which  he  could  neither  get 
the  truth  nor  teach  it  in  its  several  branches  and  applications. 

Hilgard's  work  was  permanently  successful,  because  with  clear 
vision  he  foimded  it  upon  principles  the  soundness  of  which  has 
since  been  demonstrated  and.  generally  recognized.  In  his  first 
report,  published  in  1877,  he  said : 

A  knowledge  of  facts  and  principles  and  not  the  achievement  of  manual  dex- 
terity must  be  the  leading  object  of  a  truly  useful  course  of  Instruction  In 
agriculture.  ♦  ♦  ♦  Object  teaching  should  be  made  the  preeminent  method 
of  instruction  in  natural  and,  more  especially,  in  technical  science.  Manual 
exercise  should  be  made  the  adjunct  of  the  Instruction  In  principles. 

The  stand  taken  by  Hilgard  with  reference  to  the  dignity  and 
pedagogical  value  of  agricultural  science  while  so  many  institutions 
now  great  were  in  their  formative  periods  was  recognized  as  sound 
throughout  this  coimtry  and  beyond.  Set  forth  in  his  early  reports, 
it  exercised  a  profound  influence.  The  proper  relation  of  agricul- 
tural practice  to  agricultural  science  as  factors  in  educational  effort; 
the  educational  distinction  between  labor  performed  for  enlighten- 
ment and  labor  prescribed  to  beget  a  liking  for  labor;  the  place  of 
both  the  art  and  science  of  agriculture  in  a  university  of  higher 
learning  when  both  are  handled  ably  for  instructional  purpose — 
these  were  among  his  fundamental  contentions^  upholding  them 
through  many  controversies,  and  his  victory  is  seen  in  their  entry 
into  the  regular  curricula  of  all  of  the  newer  institutions  of  learning 
and  their  pursuit  by  older  institutions  established  upon  other  stand- 
ards of  learning  before  the  existence  of  these  educational  factors  was 
dreamed  of  as  worthy  and  capable. 
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Hilgard's  strategic  diversion  of  1879  and  1883  was  one  of  the 
brightest  and  most  effective  movements  of  his  career.  On  the  basis 
of  his  work  in  Mississippi  he  was  requested  by  the  Director  of  the 
Census  of  1880  to  take  full  charge  of  the  cotton  investigations  for 
that  census  and  to  do  something  greater  for  the  cotton  industry 
than  was  ever  done  before,  and  he  was-  promised  funds  for  inquiry, 
investigation,  laboratory  work,  and  whatever  else  he  deemed  neces- 
ary  to  get  at  the  fundamental  facts  and  principles  connected  with 
cotton  growing  in  the  United  States.  He  reviewed  the  subject  as 
a  whole  and  in  divisions,  studied  each  cotton  State,  and  finally, 
after  four  years  of  work,  produced  in  two  volumes  his  report  upon 
the  cotton  industry  of  the  United  States,  a  lasting  benefit  to  all 
cotton-producing  States.  This  report,  in  two  quarto  volume,  was 
a  force  in  engrafting  original  research  upon  the  instructional  work 
established  through  the  educational  land-grant  law  of  Morrill,  by 
the  enactment  of  the  Hatch  law  for  State  experiment  stations  in  all 
States. 

The  results  of  Hilgard's  labors  are  in  the  warp  of  California's  first 
half  century  of  intellectual  and  industrial  life.  He  was  quick  to 
see  his  opportunities  for  public  service,  to  recognize  his  duty 
therein,  and  he  was  masterful  and  tireless  in  pursuit  of  it.  He  was 
bold  in  conquest  of  truth  and  fearless  in  his  use  of  it  for  the  interest 
of  mankind,  seizing  gladly  the  smallest  fact  from  research  and  press- 
ing it  to  the  humblest  service,  but  always  perceiving  and  enforcing 
the  relations  of  both  the  fact  and  the  service  to  the  broadest  inter- 
ests of  his  States  and  -of  his  fellow  men. 

E.  J.  WiCKSON, 

(Extract  from  Science,  n.  s.,  Vol.  XLIII,  No.  1109,  p.  447.) 

CLEVELAND  ABBB. 

The  death  of  Cleveland  Abbe  near  Washington,  D.  C,  on  October 
28,  in  the  seventy -eighth  year  of  his  age  makes  a- gap  of  a  special 
character  in  the  ranks  of  meteorologists,  and  particularly  among 
those  who  use  the  English  language.  From  1871  until  August  last, 
when  he  retired.  Abbe  was  professor  of  meteorology  in  the  United 
States  Weather  Bureau.  That  is  the  title  which  the  bureau  gives 
to  the  professional  meteorologists  on  its  staff.  Born  and  educated 
in  New  York,  he  had  been  a  teacher  of  mathematics  in  New  York 
and  of  engineering  at  the  State  University,  Ann  Arbor,  Mich. 
From  there  he 'went  to  Harvard  University,  1860-1864,  being  at 
the  same  time  aid  in  the  United  States  Coast  Survey  under  B.  A. 
Gould ;  thence  to  the  Central  Observatory  of  the  Russian  Meteorolo- 
gical Service  at  Petrograd  for  two  years;  aid  in  the  United  States 
Naval  Observatory,  1867-68,  and  director  of  the  Cincinnati  Ob- 
servatory, 1868-1873. 
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The  work  at  the  Weather  Bureau  for  which  he  is  best  known 
is  the  editing  of  the  Monthly  Weather  Eeview,  which  was  in  his 
charge  from  1893  until  his  retirement,  with  a  break  of  a  few  years 
from  1909,  during  which  the  Bulletin  of  Mount  Weather  Observa- 
tory took  its  place.  Besides  original  papers,  it  includes  the  best 
monthly  epitome  of  progress  in  meteorology  in  English,  and  ranks 
for  that  purpose  with  the  Meteorologische  Zeitschrift.  This  work 
gave  Abbe  an  unrivalled  knowledge  of  meteorological  literature. 
He  was  a  sort  of  college-tutor  for  the  Weather  Bureau,  and  with  his 
encyclopaedic  knowledge  he  was  to  a  large  extent  the  force  behind 
the  organization.  He  was  a  very  keen  advocate  of  the  study  of 
dynamical  meteorology.  Every  student  of  the  subject  knows  his 
collections  of  translations  into  English  of  classical  papers  in  French 
and  German  which  are  published  by  the  Smithsonian  Institution. 
He  founded  a  meteorological  library  at  Johns  Hopkins  University 
and  was  professor  of  meteorology  in  the  George  Washington  Uni- 
versity of  Washington.  He  was,  specially  the  promotor  of  meteor- 
ology. We  owe  to  his  instigation  the  installation  by  the  Meteor- 
ological OflSce  of  the  station  now  in  operation  at  St.  Helena.  He 
wrote  a  large  volume  on  the  Maryland  Weather  Service,  with  a  dis- 
course upon  aims  and  methods.  That  represents  his  interest.  In 
an  article  in  the  "  Encyclopaedia  Britannica  "  it  is  the  observation 
of  clouds-  at  sea  that  claims  attention.  He  took  part  in  a  number 
of  scientific  expeditions  for  eclipses  and  other  purposes,  and  he 
started  the  reform  in  civil  time,  reckoning  by  even  hours  from 
the  Greenwich  meridian,  a  reform  which  in  Europe  has  over-shot 
itself  into  "  summer-time." 

Abbe's  services  to  meteorology  were  recognized  by  the  Royal  Mete- 
orological Society  by  the  award  of  the  Symons  medal  in  1912.  He 
was  a  man  of  most  genial  disposition.  His  wife,  the  daughter  of 
W.  G.  H.  Percival,  of  St.  Kitts,  whom  he  married  in  1909,  survives 
him.  One  of  tl\e  sons  of  his  first  marriage,  Cleveland  Abbe,  junior, 
succeeds  him  as  editor  at  the  Weather  Bureau. 

Napier  Shaw. 

(Extract  from  Nature,  vol.  98,  No.  2461,  Dec.  28, 1916,  p.  332.) 
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ANNUAL  REPORT  OF  THE  TREASURER 

JANUARY  z  TO  DECEMBER  31.   19x6. 

To  the  President  of  the  National  Academy  of  Sciences  : 

I  have  the  honor  to  submit  the  following  report  as  treasurer  for 
the  fiscal  year,  January  1  to  December  31,  1916.  Before  presenting 
the  detailed  statements  of  the  report  some  special  features  of  the 
financial  transactions  of  the  year  will  be  mentioned. 

The  income  of  the  academy  during  the  year  from  dues,  investments, 
subscriptions  to  Proceedings,  contributions  to  the  Proceedings  fund, 
and  William  EUery  Hale  lectureship  was  $16,753.45.  The  miscel- 
laneous expenditures,  exclusive  of  investments,  amounted  to  $8,536.43. 
Payments  made  on  grants  from  various  funds  in  aid  of  research  and 
for  medals  amounted  to  $9,389.07. 

The  sum  of  investments  held  by  the  academy  on  December  31  was 
$228,001,  yielding  on  that  date  at  the  rate  of  4.99  per  cent.  The 
total  income  from  investments  received  during  the  year  was 
$11,814.94. 

Changes  in  investments  may  be  summarized  as  follows:  One  series, 
of  first  mortgage  notes  on  real  estate  amounting  to  $10,000  was  paid 
in  full,  one  was  curtailed  by  the  payment  of  $5,000  and  three  bonds 
of  $1,000  each  were  called,  and  $3,020  paid  for  them.  Bonds  were 
purchased  to  the  amount  of  $18,713.75. 

The  academy  received  during  the  year  the  sum  of  $6,921.84  from 
the  estate  of  the  late  O.  C.  Marsh  as  deferred  interest  from  March 
18,  1900. 

The  special  fund  contributed  by  the  members  and  friends  of  the 
academy  toward  the  expenses  of  the  publication  of  the  Proceedings 
amounted  to  $2,178.33. 

On  February  1  the  consolidated  investment  fund  was  estab- 
lished, as  provided  by  the  constitution  and  a  resolution  of  the  coun- 
cil. It  embraces  the  capital  of  the  Agassiz,  Bache,  Building,  Draper, 
Elliot,  Gibbs,  Hartley,  Marsh,  and  Smith  funds,  aggregating  $159,- 
827.18. 

TRUST  FUNDS  OF  THE  ACADEMY. 

The  trust  funds  of  the  academy,  the  income  of  which  is  admin- 
istered for  specific  purposes,  are  enumerated  below.  The  capital 
of  certain  funds  has  been  increased  beyond  tke  amount  of  the  origi- 
nal gift  or  bequest,  by  the  transfer  of  accumulated  income,  at  the  re- 
quest of  the  donors  or. by  action  of  the  academy. 
M 
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Bacbe  fund:  Bequest  of  Alexander  Dallas  Bache,  a  member  of  the 
academy,,  1S70.  To  aid  researches  in  physical  and  natural 
sciences $56, 000. 00 

Watson  fund:  Bequest  of  James  O.  Watson,  a  member  of  the 
academy,  1874.  For  the  promotion  of  astronomical  science 
through  the  award  of  the  Watson  gold  medal  and  grants  of  money 
in  aid  of  research 25, 000. 00 

Draper  fund:  Gift  of  Mrs.  Henry  Draper,  1883,  in  memory  of  her 
husband,  a  former  member  of  the  academy.  To  found  the 
Henry  Draper  gold  medal,  to  be  awarded  for  potable  investi- 
gations in  astronomical  pliysics.  The  balance  of  income  is  ap- 
plied to  aid  research  in  the  same  science 10, 000. 00 

Smith  fund:  Gift  of  Mrs.  J.  Lawrence  Smith;  1884,  in  memory  of 
her  husband,  a  former  member  of  the  academy.  To  found  the 
J.  Lawrence  Smith  gold  medal,  to  be  awarded  for  important  in- 
vestigations of  meteoric  bodies  and  to  assist,  by  grants  of  money, 
researches  concerning  such  objects 10, 000. 00 

Gibbs  fund:  Established  by  a  gift  of  Wolcott  Gibbs,  a  member  of 
the  academy,  1892,  and  increased  by  a  bequest  of  the  late  Morris 
Loeb,  1014.    For  the  promotion  of  researches  in  chemistry 5, 545. 50 

Gould  fund:  Gift  of  Miss  Alice  Bache  Gould,  1897,  in  memory  of 
her  father,  a  former  member  of  the  academy.  For  the  promo- 
tion of  researches  in  astronomy 20, 000. 00 

Comstock  fund :  Gift  of  Gen.  Gyrus  B.  Comstock,  a  member  of  the 
academy,  1907.  To  promote  researches  in  electricity,  magnetism, 
or  radiant  energy,  through  the  Comstock  prize,  of  money,  to  be 
awarded  once  in  five  years  for  notable  investigations.  The  fund 
is  to  be  increased  ultimately  to  $15,000 11, 337.  50 

Marsh  fund:  Bequest  of  Othniel  Charles  Marsh,  a  member  of  the 
academy,  1909.  To  promote  original  research  in  the  natural 
sciences 10, 127. 05 

Murray  fund:  A  gift  from  Sir  John  Murray,  1911,  to  found  the 
Alexander  Agassiz  gold  medal,  in  honor  of  a  former  member  and 
president  of  the  academy,  to  be  awarded  for  original  contribu- 
tions to  the  science  of  oceanography 6, 000. 00 

Hartley  fund:  A  gift  from  Mrs.  Helen  Hartley  Jenkins,  1913-14, 
in  memory  of  her  father,  Marcellus  Hartley,  to  found  the  medal 
of   the  academy  awarded  for  eminence  in   the  application  of 

science  to  the  public  welfare 1, 200. 00 

In  addition  to  the  above-named  trust  funds  the  academy  holds  the  following : 

Agassiz  fund:  Bequest  of  Alexander  Agassiz,  a  member  of  the 
academy,  1910,  for  the  general  uses  of  the  academy $50, 000. 00 

Building  fund:  A  gift  from  Alexander  Agassiz  and  Theodore  N. 
Gill,  former  members  of  the  academy,  toward  a  building  for  the 
academy,  together  with  accumulated  income  to  Dec  31,  1916 8, 954. 08 

STATEMENTS  OF  ASSETS  AND  LIABILITIES,  DECEMBER  zi,  1916. 

ASSETS. 

L  Mortgage  noties,  secured  by  first  mortgages  on  real  estate $90, 750. 00 

2.  Bonds,  giving  name,  face  value,  rate  of  interest,  and  cost : 
4  AsheviUe  Power  &  Light  Co.  first  mortgage,  30- 
year  gold,  5  per  cent,  due  Apr.  1,  1942.    New 
York.    Nos.  490,  492,  508.  509 $3, 920. 00 
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2.  Bonds,  etc. — Continued. 

12  Broadway  Realty  Co.  first,  5  pw  cent  gold,  due 
Sept.  1.  1926.    Purchase  money.    12  at  $1,000. 

Nos.  38,  50,  796,  963-5, 1068, 1616-20 $12, 345. 00 

10  Bush  Terminal  Building  Co.  first-mortgage  50- 
year  sinking  fund,  5.  per  cent  gold  bonds,  due 
Apr.   1.   1860.    10  at  $1,000.    Nos.   1383-7   and 

2805-9 9,375.00 

5  Chesapeake  &  Ohio  general  mortgage  4.5's,  gold 
bonds,  due  Mar.  1, 1992.  5  at  $1,000.  Nos.  15350, 
15351,  15352,  15353,  15354 4,600.00 

4  City  of  Tacoma  Green  River  special  water  fund 
No.  2.  5  per  cent,  due  Oct  1,  1939.    4  at  $1,000. 

Nos.  1508,  1809,  1510,  1511 4, 140. 00 

7  Cleveland  Electric  &  Illuminating  Co.  first-mort- 
gage 5  per  cent  gold  bonds,  due  Apr.  1,  1939. 
4  at  $500  and  3  at  $1,000  each.    Nos.  M6060, 

M6096,  M6097,  D261,  D262,  D263,  D264 5,  097.  50 

19  Cosmos  Club  4.5  per  cent  bonds,  due  July  1, 
1949.    29  at  $1,000.    Nos.  286-297,  299,  301-805, 

350 19,  000. 00 

7  Detroit  Edison  Co.  5*s,  first  mortgage,  30-year 
gold,  due  Jan.  1,  1933.  7  at  $1,000.  Nos.  557, 
2442,  2443,  3024,  3252,  3253,  8086 7, 177. 50 

5  Dominion  Coal  Co.  (Ltd.)  first-mortgage  sinking- 
fund  gold  bonds,  5  per  cent,  due  May  1,  1940. 

•  5  at  $1,000.    Nos.  A1036-A1040 4, 675. 00 

2  Georgia  Railway  &  Electric  Co.  first  consolidated 
mortgage  5'8,  sinking  fund,  gold,  due  Jan.  1, 
1932.    2  at  $1,000.    Nos.  1061,  1600 2,055.00 

13  Government  of  the  Province  of  Alberta  bonds, 
4.5  per  cent,  10-year  gold  debenture,  due  Dec.  1, 

1923.  2  at  $500  and  11  at  $100.    Nos.  2031  and 

2032,  1501-1511 2, 008.  50 

6  Government  of  the  Province  of  Alberta  bonds, 
6  per  cent,  10-year  gold  debenture,  due  May  1, 
1925.  1  at  $1,000  and  5  at  $500.  Nos.  2364, 
B189-B195 3,  373. 75 

1  Government  of  the  Province  of  Alberta  bond, 
4.5  per  cent,  10-year  gold  debenture,  due  Feb.  1, 

1924.  1  at  $500.    No.  2620 480. 00 

4  Grand  Rapids  Gas  Light  Co.,  6  per  cent,  first 

mortgage  gold,  due  New  York,  August  1,  1939. 

4  at  $1,000.    Nos.  A522,  A523,  A595,  A596 4, 020. 00 

9  Milwaukee  Railway  &  Electric  Light  Co.  gen- 
eral and  refunding  mortgage  gold  bond,  series  A, 

5  per  cent,  due  Dec.  1.  1951.    6  at  $1,000.    Nos. 

2772,  5222, 5223,  5224,  3839, 3840. 3930, 3931, 2088  -    8, 237.  50 
d  Minneapolis  General  Electric  Co.  5  per  cent  30- 
year   gold   mortgage  bonds,   due  Dec.   1,   1934. 

6  at  $1,000.    Noa.  1621,  1622,  1949,  2004,  7579, 

7580 —    6, 100. 00 
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2.  Bonds,  eta — Continaed. 

4  Niagara  Falls  Power  Oo.  first  mortgage,  5's,  gold 
coupon  bonds,  due  Jan.  1,  1982.    4  at  $1,000. 

Nos.  5246,  5247,  6583,  8358 $4, 100. 00 

18  Riggs  Realty  Co.  3/30-year  coupon  bond,  first, 

5'8,  due  Oct  1,  1940.    18  at  $1,000.    Nos.  76,  80, 

etc.,  to  144 18,  572. 50 

9  Southern  Bell  Telephone  ^  Telegraph  Co.  80-year, 

first  mortgage,   5's,   sinking  fund,   gold  bonds. 

Due  Jan.   1,   1941.    9  at  $1,000.    Nos.   M9739, 

M11576,     M11577,     M11578.     M11579,     M13965, 

M15568,  M155e9.  M15570 8, 942.  50 

1  Union  Electric  Light  &  Power  Co.  of  St.  Louis, 

first,  5*8,  due  Sept.  1,  1932.     1  at  $1,000.     No. 

4169 1, 010. 00 

5  Vicksburg,  Shreveport  and  Pacific  Railroad  Co.   . 
Prior  lien  mortgage,  at  6  per  cent,  gold  bond,  due 
Nov.  1,  1915,  extended  at  5  per  cent  to  Nov.  1, 

1940.    Nos.  561,  661,  794,  982,  1323 5,050.00 

8  Virginian  Railway  Co.,  1st  mortgage,  50-year 
gold  bond,  series  A,  at  5  per  cent,  due  New  York, 

May  1,  1962.    Nos.  M4290,  M4291,  M14151 2. 971. 25 

$188, 015. 60 

8.  Bank  balance,  Dec.  31.  1916* 29, 551. 64 


257,  552.  64 
LIABILITIES. 

General  fund :                                                                         income.  Capiui. 

Invested $4, 686. 25    

Uninvested 1. 006. 96    

i&gassiz  fund: 

Invested  • $50, 000. 00 

Uninvested 1 

Bache  fund: 

Invested  » 2. 575.  00  56, 000. 00 

Uninvested 909. 35    

Building  fund: 

lavested  * 8, 954. 03 

Uninvested 

Gomstock  fund : 

Invested 677.  50  11, 315. 00 

Uninvested ^ 1, 297.  32  22.  50 

Consolidated  fund: 

Invested , ^ 

Uninvested 1, 742. 30    i. 

Draper  fundt 

Invested  • 1, 952. 50  10, 000. 00 

Uninvested 245. 19    

Elliot  fund : 

Invested  " 8, 000. 00 

Uninvested 114. 98    

1  Three  ontBtanding  checks,  $82.25. 

'Full  amoont  of  capital  Inyested  as  part  of  the  consolidated  fund. 
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Gibbs  fund: 

Invested  * $5,  545.  56 

Uninvested $272. 25 

Gould  fund : 

Invested 4, 067. 50  17, 963.  75 

Uninvested 929. 06  2, 036. 25 

Hale  lectureship : 

Invested » 

Uninvested 1. 000. 00    1 

Hartley  fund : 

Invested  * 1, 200. 00 

Uninvested u 108. 98 

Marsh  fund : 

Invested  * 677. 50  10, 127.  65 

Uninvested 8, 031. 95    

Murray  fund:  i 

Invested 5. 965. 00 

Uninvested 274. 97  35. 00 

National  research  council: 

Invested ^ 

Uninvested 60. 00    

Proceedings : 

Invested 

Uninvested _. 1, 218. 37    

Smith  fund : 

Invested  * 1,  532.  50  10. 000.  OO 

Uninvested 841. 38 

Watson  fund: 

Invested 24, 922.  50 

Uninvested -^ 1, 176. 15  77.  50 


35,387.96        222,164.68 
35,387.96 


257, 552. 64 


Consolidated  fund: 

Invested 151, 666. 00 

Uninvested 8, 161. 18 

CONDENSED   STATEMENT   OF   RECEIPTS   AND    EXPENDITURES,    19x6. 

RECEIPTS. 

Balance  Jan.  1,  1916,  as  per  last  report $15, 147. 15 

Total  Income  from  investments 11, 814. 94 

Bond  transfer 2, 040. 00 

Mortgage  notes  paid 15, 000. 00 

Bonds  called  in 3, 020. 00 

Annual  dues : 

1914 

1915 

1916 735. 00 

*Full  amount  of  capital  invested  as  part  of  the  consolidated  fund. 


Digitized  by 


Google 


REPORT  OF   THE   TREASURER,  59 

Interest  on  bank  deposits $251. 81 

William  Ellery  Hale  lectureship 1,000.00 

Contributions  to  Proceedings ^ 2, 178. 33 

Subscriptions  to  Proceedings .* 773.87 

Reprints  and  separate  numbers  of  Proceedings. 525. 15 

Return  of  grant  by  A.  H.  Pfund  to  Gould  fund 501. 78 

Deferred  Interest  from  Marsh  estate ^ 6, 921. 84 

Return  from  Murray  fund  to  general  fund - *     .  03 

Return  from  Elliot  fund  to  general  fund 73. 06 

Transfers  on  account  consolidated  fund 3,394.81 

Transfer  Bache  to  Marsh  fund  (rectlfyllig  error) 472.50 

<aft  from  Margaret  Henderson  Elliot 8,000.00 

Gift  to  National  Research  Council 50. 00 

Receipt  of  Income  from  consolidated  fund . 3, 923. 82 

75, 823. 59 
EXPENDITURES. 

Investment  of  capital $16,800.00 

Investment  of  income 1,913. 75 

Transfer   of  investments 2,040.00 

Distribution  income  consolidated  fund 3,923.82 

Transfer  income  to  capital 1,255.98* 

Transfer  various  funds  to  consolidated 2,136. 18 

Accrued  interest 200. 98 

Payments  from  trust  and  other  funds : 
Bache  fund — 

J.  P.  Iddings $1,000.00 

C.  A.  Kofold 500.00 

R.  A,  Daly 1,000.00 

J.  VoQte 401. 00 

R.  W.  Hegner 160.00 

G.  P.  Baxter 300.00 

Louis   T.   Moore-- 500.00 

R.  R.  Reagan 100.00 

H.    W.   Norris 100.00 

A.  F.    Shull 100.00 

W.  C.  Allee .  415.00 

Draper  fund — 

Joel  Stebbins 300. 00 

PhUlp   Fox 250. 00 

Gibbs  fund— 

G.  P.  Baxter 300.00 

Gould  fund — 

Astronomical  Journal 1,000. 00 

B.  B.  Frost 40.00 

B.  B.   Frost : 600.00 

Hale  lectureship  honorarium — 

H.   F.   Osborn 300.00 

Hartley  medal — 

Cleveland  Abbe,  Qifford  Plnchot 42.57 

Smith  fund — 

S.  A.  Mitchell 300.00 
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Payments  from  trust  and  other  funds — Continued. 
Watson  fund — 

Mrs.  A.  H.  Watson $30a  00 

J.  A.  Miller ., 370.00 

H.   C.    Wilson 300.00 

Watson  medal,  A.  O.  Leuschner 138.00 

Watson  honorarium,  A.  O.  Leuschner 100.00 

Transfer  Bache  to  Marsh  fund 472.50 

Elliot  fund  return  to  general  fund 73.06 

Murray  fund  return  to  general  fund .03 

Marsh  fund  printing 2.65 


Proceedings : 

Salary  managing  editor 750. 00 

Printing  and  distributing 3, 933. 72 

Expenses  office  of  editor 374. 00 

Miscellaneous  expenses 120.80 

General  fund: 

■  Salary  assistant  secretary  and  treasurer 600. 00 

Treasurer's  office 214. 46 

Home  secretary's  office 710.39 

Foreign  secretary's  office 25.26 

Memoirs,  printing,  etc 277.75 

Meetings,  annual 830. 52 

Meetings,  autunm 319.20 

Postage  and  telegrams 141. 29 

Election  of  members 118. 00 

'     International  Association  of  Academies 34. 35 

Panama  Canal  slide  conmilttee 86. 69 


9,464.81 


5, 17a  52 


3, 357.  91 


46, 271. 96 


Cash  balance  Dec.  31,  1916 :  * 

Cash  Income  balance 19,219.21 

Uninvested  capital 10, 332. 4S 


75,823.59 

Unpaid  dues :  1916,  $95. 

1  Three  outstanding  checks,  $82.25. 
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ACCOUNTS  WITH  INDIVIDUAL  FUNDS  JAN.  i  TO  DEC.  31,  1916. 


General  fund. 

Building  fund. 

Income. 

Capital.  - 

■  Income. 

Capital. 

Balance  Jan.  1, 1916: 

Cash 

S2,139.95 
4,700.00 

2,237.95 

.03 

73.06 

$391.63 
1,562.50 

349.88 

$1,510.00 
5,490.00 

Invested 

Receipts: 

Interest  on  inyestments , 

Mnrray  fiind  return 

Rlliot  Ujnt\  rAtiim 

TransPpr  income  to  capital 

2,292.53 

Total ! 

9,150.99 

2,303.91 

9,292.53 

Disbursements: 

Oeperai  expenses. 

3,298.03 

11.38 

PeiHrecIatlon  valuation  bonds 

338.50 

Advance  to  EUiot  fund 

73.06 
86.69 

Pancim^  committee  exi)en.ses 

2,292.63 

BalanfriDec.31,1916: 

0^ .  ,   ... 

1,006.96 
4,686.25 

Invested 

8,954.03 

Total 

9,150.99 

2,303.91 

9,292.53 

Investments  made 

996.25 

1,835.00 

Agassiz  fund. 

Bache  fund. 

Income. 

Capital. 

Income. 

Capital. 

Balance  ^an.  1, 1916: 

Cash 

$100.00 
49,900.00 

$3,832.57 
2,575.00 

2,466.73 

$83.05 

Invested 

66,917.95 

BeoeiplB: 

Interest  on  investments 

Tranrfpr  income  to  c^pitAl r , -  - 

25.00 

351.45 

Total 

50,025.00 

8,874.30 

66,351.45 

Disbarsements: 

Denreciatlon  valuation  bonds            ... 

25.00 

351.45 

Warrant  

4,576.00 
472.60 
351.45 

899.35' 
2,575.00 

Transfer  Bache  to  Marsh 

TrAnaf Ar  inonmA  tn  PAnilAl ...     

Balance  Dec.  31, 1916: 

Cash 

Invested  (including  transfers  to  consolidated  luo  J ).. 

60.000.00 

56,000.00 

Total .  ... 

50,026.00 

8,874.30 

56,361.45 
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Accounts  with  individual  funds  Jan,  1  to  Dec.  SI,  1916 — Continued. 


Comstock  fund. 

Draper  fund. 

Income. 

Capital. 

Income. 

Capital 

Balance,  Jan.  1, 1916: 

Cash 

$708.82 
^677.50 

588.50 

$22.50 
11,315.00 

$1,247.06 
1.036.00 

471.33 

Invested 

$10,000.00 

Receipts: 

Interest  on  investments 

Total    

1,974.82 

11,337.50 

2,753.39 

10,000.00 

Disbursements: 

Genera)  expenses ^^., 



5.70 
550.00 

245.19 
1,952.50 

WarrantSr  -  . ,  , .  ,,-,,.,,--. - ^ 

Balance,  Dec.  31, 1916: 

Cash       

1,297.32 
677.60 

22.50 
11,315.00 

Invested 

10,000.00 

Total 

1,974.82 

11,337.60 

2,753.39 

10,000.00 

TnvAstments  made ^,^,,,,,.,,,,^-- 

917.50 

Elliot  fund. 

GIbbs  fund. 

Income. 

Capital. 

Income. 

Capital. 

Balance,  Jan.  1,1916: 

Cash  

$345.77 

$42.50 

^^^ 1 

Invested             '      - 

5,457.50 

Receipts: 

Interest  on  invftstmants 

$229.71 

226.48 

Margaret  Henderson  Elliot 

$8,000.00 

Increase  tn  value  of  bonds - ' 

45  50 

Total 

229.71 

8,000.00 

572.25 

5,545.50 

Disbursements: 

General  expenses 

Warrants 

41.67 

300.00 

Elliot  fund  return 

73.06 
114.98 

Balance,  Dec.  31, 1916: 

Cash  

272.25 

Invested....  •.....•• 

8,000.00 

5,M5.o3 

Total 

229.71 

8,000.00 

572.25 

5,545.50 
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1  to  Dec,  SI,  iPi(J— -Continued. 


Gould  ftmd. 

Marsh  fimd. 

' 

Income. 

Capital. 

Income. 

Capital. 

Balance  Jan.  1, 1916: 

Cash 

S859.65 
4,057.50 

1,227.49 
501.78 

$46.25 
19,953.75 

1271.88 
677.50 

368.38 

1750  00 

Invested 

9,377:65 

Receipts: 

Intflf^st  on  Invcfltniftnts 

Orapt  A .  H.  Pftind  returned .     

Estate  of  O.C.  Marsh 

6,921.84 
472.50 

Betum  Interest,  B  ache  to  Ma  rsh 

TVamfer  incotne  to  csp'tal , 

2  fio 

Total 

6,646.42 

20,000.00 

8,712.10 

10,130.30 

Disbursements: 

General  expenses 

9.86 
1,640.00 

' 

"Warrwits , .     . 

Income  to  capital 

2.65 

j^inr^^yx* 

Capital  to  consolidated -- 

2.65 

Balance  Dec.  31, 1916: 

Cash 

929.06 
4,067.60 

2,036.26 
17,963.75 

8,081.95 
677.50 

Invested 

10,127.65 

Total 

6.646.42 

20,000.00 

8,712.10 

10,130.30 

Ti^n^er invertment   ,,,,.     .. 

1,020.00 

Tn»e«rtment  made 

1,010.00 

Investment  paid x . .  u 

1,000.00 

¥cftgi>iee  paid              

2.000.00 

1 

Murray  fund. 

NaUanal 

COU] 

research 
ticil. 

* 

Inconle. 

Capital. 

Income. 

Capital. 

Balance  Jan.  1,1916: 

Gash 

1^.00 
6,965.00 

Invested 

■ 

Raoeipts: 

Interest  on  Investments 

«275.00 

ContributloQ  national  research  council 

150.00 

Total ^ 

275.00 

6,)M0.00 

50.00 

Dbbursements: 

.03 
274.97 

Balance  Dec.  31, 1916: 

Gash 

35.00 
5,965.00 

£0.00 

Invested 

Total 

276.00 

6,000.00 

50.00 
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Accounts  with  intlMdual  funds  Jan,  1  to  Dec,  SI,  1916 — Continued. 


Smith  ftmd. 

Watson  fund. 

Income. 

Capital. 

Income. 

Capital. 

BalanceJan.  1,  1916: 

Cash 

1782.27 
1,632.50 

460.11 

1106.00 
9,896.00 

192.05 
1,020.00 

1,271.60 

177.50 

Invested 

24,022.50 

Keceipis: 

Interest  on  Investments 

IncoTTie  to  cftpital 



90.00 

Total.... 

2,763.88 

10,090.00 

2,384.16 

25,000.00 

Disbursements: 
General  expenses 

3.00 
135.00 
100.00 
970.00 

•  Watson  medal 

Watson  honorarium I '          - 

Warrants 

300.00 
90.00 

Hartley  income  to  capital 

Transfer  to  consolidated 

90.00 

Balance  Dec.  31, 1916: 

Cash      

841.38 
1,532.50 

1,176.15 

77  50 

Invested 

10,000.00 

24,922.50 

Total 

2,763.88 

10,090.00 

2,384.15 

25,000.00 

Investment  transferred 

1,020.00 

Proceedings. 

Hale  Lectureship. 

Income. 

Capital. 

Income. 

Capital. 

Balance  Jan.  1, 1916: 

Cash         

$1,128.70 
1,020.00 

45.84 

1300.00 

Invested    

Receipts: 

Interest  on  investmento 

Contribution  to  Hale  Lecturesi;ip 

1,000.00 

Rei»1nts 

506.65 

18.50 

2,178.33 

773.87 

735.00 



Separate  numbers 

1 

Contributions  to  proceedings 

Subscriptions 

...........; 

AnniiHi  due-*!...  T. 

. . 

Total .* 

6,406.89 

1,300.00 

Disbursements: 

General  expenses 

Hale  Lectureship  honorarium . 
Balance  Dec.  31, 1916: 

Cash 

Invested 


5,178.52 


1,228.37 


Total 

Investment  transferred . . 


6,406.89 


300.00 
1,000.00 


1,300.00 


1,020.00 
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Hartley  fund. 

Consolidated  fund. 

Income. 

Capital. 

Income. 

Capital. 

Balmiic«  Jan.  1, 1916: 

1147.50 

1148.00 
1,020.00 

Invested                                                          

' 

RMeipts: 

Interest  on  investments 

38.fiS 

85,725.62 

llarUev  tnoome  to  canita) 

82.00 

Inmme  to  capital ..     ...             .  .... . 

Total 

186.06 

1,202.50 

5,723.62 

DUmraemants: 

General  expenses , 

57.50 

1¥*rtl«yi|lt4ft] 

42.57 
34.50 

Hartley  inoonM  to  capital , 

Distribatkm  of  oonsoUdated  interest 

3,917.60 
6.22 

A4^n(>»  totnifif^*?^  fnni    . 

1 

2.50 

Balance  Dae.  31, 1916: 

Caifh       , . .  ,   ■ , ', , . 

106.98 

1,742.30 

88,161.18 
185,671.00 

Invested 

1,200.00 

Total 

186.0S 

1,202.50 

5,723.62 

163,832.18 

InviRtnMntv  transferred 

1,020.00 

InTMtments  made . 

5,960.00 
13,000.00 

IfflrtcacamM j ' 

January  2,  1917. 

88121*— S.  Doc.  707.  64-2 5 


Whitman  Cross, 

Treasurer. 
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REPORT  OF  THE  AUDITING  COMMITTEE. 

Washington,  D.  C,  Janaary  13^  1917. 
We  hereby  certify  that  we  have  examined  the  securities  and  papers 
contained  in  the  box  of  the  National  Academy  of  Sciences  at  the 
American  Security  &  Trust  Co.'s  building  and  have  found  them  to 
correspond  with  the  list  checked  by  the  auditing  committee  on 
January  14, 1916. 

We  find  that  the  coupons  due  in  1916  have  been  cut  and  are 
accounted  for;  also  that  the  coupons  due  January  1,  1917,  have  been 
detached  and  are  accounted  for  by  an  appropriate  entry  in  the  pass 
book.  We  have  accepted  the  certified  statement  of  the  Capital  Audit 
Co.  as  to  the  correspondence  between  the  vouchers,  pass  book,  and 
accounts  of  the  treasurer  and  as  to  the  balance  shown  by  the  books 
of  the  treasurer  on  December  31,  1916,  and  certify  to  its  agreement 
with  the  balance  shown  by  the  report  of  the  treasurer,  by  his  check 
book,  and  by  the  American  Security  &  Trust  Co. 

W.  H.  Dall,  Chairman. 
Akthur  L.  Day, 
F-  W.  Clarke. 
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APPENDIX  A, 


CONSTITUTION  OF  THE  NATIONAL  ACADEMY. 

Ab  amended  and  adopted  April  17,  1872,  and  further  amended  April  20,  1875; 
AprU  21,  1881 ;  April  19,  1882;  April  18,  1883;  AprU  19,  1888;  April  18,  1895; 
April  20,  1899;  April  17,  1902;  April  18,  1906;  November  20,  1906;  AprU  17, 
1907;  November  20,  1907;  April  20,  1911;  April  16,  1912;  AprU  21,  1915. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  amendments  to  said  act 
approved  July  14, 1870,  June  20, 1884,  and  May  27, 1914,  the  National 
Academy  of  Sciences  adopts  the  following  amended  constitution  and 
roles: 

ARTICLE  L— OP  MEMBERS. 

Section  1.  The  academy  shall  consist  of  members,  honorary*  mem- 
bers, and  foreign  associates.  Members  must  be  citizens  of  the  United 
States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  meetings 
of  the  academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  rpll  of  honorary  members 
by  a  vote  of  the  academy. 

Sec.  3.    The  academy  may  elect  50  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communicat- 
ing papers  to  the  academy,  but  shall  take  no  part  in  its  business,  shall 
not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  academy. 

ARTICLE  II.— OP  THE  OFFICERS. 

Section  1.  The  officers  of  the  academy  shall  be  a  president,  a  vice 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  years,  by  a  majority  of 
votes  present,  at  the  first  stated  meeting  after  the  expiration  of  the 
current  terms,  provided  that  existing  officers  retain  their  places  until 
their  successors  are  elected.  In  case  of  a  vacancy,  the  election  for  six 
years  shall  be  held  in  the  same  manner  at  the  meeting  when  such 
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vacancy  occurs,  or  at  the  next  stated  meeting  thereafter,  as  the 
academy  may  direct.  A  vacancy  in  the  office  of  treasurer  or  home 
secretary  may,  however,  be  filled  by  appointment  of  the  president  of 
the  academy  until  the  next  stated  meeting  of  the  academy. 

Sec.  2.  The  officers  of  the  academy,  together  with  six  members  to  be 
elected  by  the  academy,  shall  constitute  a  council  for  the  transaction 
of  such  business  as  may  be  assigned  to  them  by  the  constitution  or  the 
academy. 

Sec.  3.  The  president  of  the  academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice  president,  shall  preside  at  the  meetings  of  the- 
academy  and  of  the  council ;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for;  shall  refer  investigaticMis  re- 
quired by  the  Government  of  the  United  States  to  members  especially 
conversant  with  the  subjects  and  report  thereon  to  the  academy  at  its 
meeting  next  ensuing;  and,  with  the  council,  shall  direct  the  general 
business  of  the  academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  specnal  attainments 
not  members  of  the  academy. 

The  president  shall  be,  ex  oificio^  a  member  of  all  ccHnmittees  em- 
powered to  consider  questi<Mis  referred  to  the  academy  by  the  Grovem- 
ment  of  the  United  States. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action  to 
the  academy  at  one  of  the  stated  meetings  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  titoie  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

It  shall  be  the  duty  of  the  home  secretary  to  keep  the  minutes  of 
each  business  and  scientific  session,  and  after  approval  to  enter  these 
upon  the  permanent  records  of  the  academy. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues,  assessments,  and  sub- 
scriptions, and  keep  a  set  of  books  showing  a  full  account  of  receipts 
and  disbursements  and  the  condition  of  all  funds  of  the  academy.  He 
shall  be  the  custodian  of  the  corporate  seal  of  the  academy. 

ASTICLB  III.— OP  THE  MBBTINOS. 

Section  1.  The  academy  shall  hold  one  stated  meeting  in  each 
year,  called  the  annual  meeting,  in  the  city  of  Washington,  be^n- 
ning  on  the  third  Monday  in  April,  and  another,  called  the  autumn 
meeting,  to  be  held  at  such  place  and  time  as  the  council  slimll 
determine. 
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Special  business  meetings  of  the  academy  may  be  called,  by  order 
of  eight  members  of  the  council,  at  such  place  and  time  as  may  be 
designated  in  the  call. 

Special  scientific  meetings  of  the  academy  may  be  held  at  times 
and  places  to  be  designated  by  .a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  session  of  a 
meeting  shall  be  recorded  in  the  minutes,  and  the  members  present 
at  any  session  shall  constitute  a  quorum  for  the  transaction  of  busi- 


Sec.  3.  Scientific  sessions  of  the  academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public; 
sessions  for  the  transaction  of  business  shall  be  closed. 

Sec.  4.  Stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  meetings  of  the  acadeipy  and  four  members  shall 
constitute  a  quorum  for  the  transaction  of  business.  Special  meet- 
ings of  the  council  may  be  convened  at  the  call  of  the  president  and 
two  members  of  the  council,  or  of  four  members  of  the  council. 

Sec.  5.  No  member  whose  dues  are  in  arrears  shall  vote  at  any 
business  meeting  of  the  academy. 

AltTICLB  IV.— OP  ELECTIONS  AND  RSSIONATIONa 

Section  1.  All  elections  of  officers  and  members  shall  be  by  ballot, 
and  each  election  shall  be  held  separately. 

Sec  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed  by 
the  academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  election  of  the  six  members  of  the  council  shall  be  as 
follows: 

At  the  annual  meeting  in  April,  1907,  six  members  of  the  council 
to  be  elected,  of  whom  two  shall  serve  for  three  years,  two  for  two 
years,  and  two  for  one  year,  their  respective  terms  to  be  determined 
by  lot.  Each  year  thereafter  the  terms  of  two  members  shall  expire, 
and  their  successors,  to  serve  for  three  years,  shall  be  elected  at  the 
annual  meeting  in  each  year. 

Sec.  4.  The  academy  shall  be  divided  by  the  council  into  sections 
representing  the  principal  branches  of  scientific  research.  Each  sec- 
tion shall  elect  its  own  chairman,  who  shall  serve  for  three  years. 
The  chairman  shall  be  responsible  to  the  academy  for  the  work  of 
his  section. 

Nominations  to  membership  in  the  academy  shall  be  made  in  writ- 
ing and  approved  by  a  majority  of  the  members  of  the  section  on  the 
branch  of  research  in  which  the  person  nominated  is  eminent,  or  by 
a  majority  of  the  council  in  case  there  is  no  section  on  the  subject. 
The  nominations  shall  be  sent  to  the  home  secretary  by  the  chairman 
of  the  section  before  January  1  of  the  year  in  which  the  election  is 
to  be  held,  and  each  nomination  shall  be  accompanied  by  a  list  of 
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the  principal  contributions  of  the  nominee  to  science.  This  list  shall 
be  printed  by  the. home  secretary  for  distribution  among  the  mem- 
bers of  the  academy. 

Sec.  5.  Election  of  members  shall  be  held  at  the  annual  meeting  in 
Washington  in  the  following  manner :  There  shuU  be  two  ballots — 
a  preference  ballot,  which  may  be  prepared  either  before  or  at  the 
annual  meeting  and  must  be  transmitted  to  the  home  secretary,  and 
a  final  ballot,  to  be  taken  at  the  meeting. 

Preference  ballot. — Each  member  may  inscribe  on  a  ballot  not 
more  than  15  names  of  nominees  selected  from  the  submitted  list.  A 
list  of  the  nominees  shall  then  be  prepared,  on  which  the  names  shall 
be  entered  in  the  order  of  the  number  of  votes  received  by  each.  In 
case  two  or  more  nominees  have  the  same  number  of  votes  on  this 
preference  list,  the  order  in  which  they  shall  be  placed  on  the  list 
shall  be  determined  by  a  majority  vote  of  members  present. 

Final  baUot. — ^A  vote  shall  first  be  taken  on  the  nominee  who  ap- 
pears first  on  the  preference  list,  and  he  shall  be  declared  elected  if 
he  receive  two-thirds  of  the  votes  cast  and  not  less  than  25  votes  in 
alL  A  vote  shall  then  be  taken  in  similar  manner  on  the  nominee  stand- 
ing second  on  the  preference  list,  and  so  on  imtil  all  the  nominees 
on  the  preference  list  shall  have  been  acted  on,  or  until  15  nominees 
shall  have  been  elected  or  until  the  total  membership  of  the  academy 
shall  have  reached  250. 

Not  more  than  15  members  shall  be  elected  at  one  annual  meeting. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

Sec.  6.  Every  member-elect  shall  accept  his  membership,  per- 
sonally or  in  writing,  before  the  close  of  the  next  stated  meeting  after 
the  date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has 
formally  notified  him  of  his  election,  his  name  shall  not  be  entered 
on  the  roll  of  members. 

Sec.  7.  Foreign  associates  may  be  n(»ninated  by  the  council  and 
may  be  elected  at  the  annual  meeting  by  a  two-thirds  vote  of  the 
members  present. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  9.  Eesignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  academy. 

Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  suc- 
cessive years,  the  treasurer  shall  report  the  fact  to  the  council,  which 
may  report  the  case  to  the  academy  with  the  recommendation  that  the 
person  thus  in  arrears  be  declared  to  have  forfeited  his  membership. 
If  this  recommendation  be  approved  by  two-thirds  of  the  members 
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present,  the  said  person  shall  no  longer  be  a  member  of  the  academy 
and  his  name  shall  be  dropped  from  the  roll. 

ARTICLE  v.— SCIENTIFIC  COMMUNICATIONS.  PUBLICATIONS,  AND  REPORTS. 

Secjtion  1.  Communications  on  scientific  subjects  shall  be  read  at 
scientific  sessions  of  the  academy,  and  papers  by  any  member  may  be 
read  by  the  author  or  by  any  other  member,  notice  of  the  same  having 
been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  academy  may  read  a  paper  from  a  per- 
son who  is  not  a  member,  and  shall  not  be  considered  responsible  for 
the  facts  or  opinions  expressed  by  the  author,  but  shall  be  held 
responsible  for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
council  or  of  the  committee  of  arrangements. 

Sec.  3.  The  academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  scientific  memoirs,  biograph- 
ical memoirs,  and  reports. 

The  proceedings  shall  include  the  transactions  of  the  academy, 
brief  original  announcements  of  the  results  of  scientific  investiga- 
tions made  by  members  of  the  academy  or  others,  together  with  short 
original  articles  giving  a  comprehensive  survey  of  the  more  im- 
portant scientific  researches  currently  made  by  American  investi- 
gators, and  other  matters  of  general  scientific  interest. 

The  scientific  memoirs  shall  provide  opportunity  for  the  publica- 
tion of  longer  and  more  detailed  scientific  investigations. 

The  biographical  memoirs  shall  contain  an  appropriate  record  of 
the  life  and  work  of  deceased  members  of  the  academy. 

An  annual  report  shall  be  presented  to  Congress  by  the  president 
and' shall  contain  the  annual  reports  of  the  treasurer  and  the  auditing 
committee,  a  suitable  summary  of  the  reports  of  the  committees  in 
charge  of  trust  funds,  and  a  record  of  the  activities  of  the  academy 
for  the  calendar  year  immediately  preceding,  and  other  appropriate 
matter.  This  report  shall  be  presented  to  Congress  by  the  president 
after  authorization  by  the  council.  It  shall  also  be  presented  to  the 
academy  at  the  annual  meeting  next  following. 

The  treasurer  shall  prepare  a  full  report  of  the  financial  affairs  of 
the  academy  at  the  end  of  the  fiscal  year.  This  report  shall  be  sub- 
mitted to  the  council  for  approval  and  afterwards  presented  to  the 
academy  at  the  annual  meeting. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  presid^it,  who  will  in  such  cases  report  their  results  to  the  Gov- 
ernment as  soon  as  obtained  and  to  the  academy  at  its  next  following 
stated  meeting. 
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Sec.  5.  The  advice  of  the  academy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

AltTICLB  VI.-OP  THE  PROPERTY  OP  THE  ACADEMY. 

Section  1.  All  investments  and  reinvestments  of  either  principal 
or  accumulations  of  income  of  the  trust  and  other  funds  of  the 
academy  shall  be  made  by  the  treasurer,  with  the  approval  of  the 
finance  committee,  in  the  corporate  name  of  the  academy,  in  the  man- 
ner and  in  the  securities  designated  or  specified  in  the  instruments 
creating  the  several  funds,  or,  in  the  absence  of  such  designation  or 
specification,  in  bonds  of  the  United  States  or  of  the  several  States, 
or  in  bonds  or  notes  secured  by  first  mortgages  on  real  estate,  in 
investments  legal  for  savings  banks  under  the  laws  of  Massachusetts 
or  New  York,  or  in  other  bonds  recommended  to  the  treasurer  by  the 
fiscal  advisers  of  .the  academy. 

The  treasurer  may  invest  the  capital  of  all  trust  funds  of  the 
academy  which  are  not  required  by  the  instruments  creating  such 
funds  to  be  kept  separate  and  distinct,  in  a  consolidated  fund,  and 
shall  apportion  the  income  received  from  such  consolidated  fund 
among  the  various  funds  composing  the  same  in  the  proportion  that 
each  of  said  funds  shall  bear  to  the  total  amount  of  funds  so  in- 
vested ;  provided,  however,  that  the  treasurer  shall  at  all  times  keep 
accurate  accounts  showing  the  amount  of  each  trust  fund,  the  pro- 
portion of  the  income  from  the  consolidated  fund  to  which  it  is  en- 
titled, and  the  expenses  and  disbursements  properly  chargeable  to 
such  fund. 

Sec  2.  The  council  shall  at  its  annual  meeting  in  each  year  design 
nate  one  bank  or  trust  company  in  Washington,  D.  C,  and  one  in 
New  York  City,  to  act,  when  requested  by  the  treasurer,  as  the  fiscal 
advisers  of  the  academy. 

Sec.  3.  The  treasurer  shall  have  authority,  witli  the  approval  of 
the  finance  committee,  to  sell,  transfer,  cooTey,  and  deliver  in  the 
corporate  name  and  for  the  benefit  of  the  academy  any  stocks,  bonds, 
or  other  securities  standing  in  the  corporate  name. 

Sec  4.  No  contract  shall  be  binding  upon  the  academy  which  has 
not  been  first  approved  by  the  council. 

Sec  5.  The  assessments  required  for  the  support  of  the  academy 
shall  be  fixed  by  the  academy  on  the  recommendation  of  tlie  council 
and  shall  be  payable  within  the  calendar  year  for  which  tiiey  are 


ARTICLE  VIL— OP  TRUST  PUND8  AND  THEIR  ADMINISTRATION. 

Section  1.  Devises,  bequests,  donations,  or  gifts  having  for  their 
object  the  promotion  of  science  or  the  welfare  of  the  academy  may 
be  accepted  by  the  council  for  the  academy.    Before  the  acceptance 
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of  any  such  trust  the  council  shall  consider  the  object  of  the  trust  aild 
all  conditions  or  specifications  attaching  thereto.  The  council  shall 
make  a  report  of  its  action  to  the  academy. 

Sec.  2.  Medals  and  prizes  may  be  established  in  accordance  with 
the  provisions  of  trusts  or  by  action  of  the  academy. 

Sec.  3.  Unless  otherwise  pr6%'ided  by  the  deed  of  gift,  the  income 
of  each  trust  fund  shall  be  applied  to  the  objects  of  that  trust  by  the 
action  of  the  academy  on  the  recommendation  of  a  standing  com- 
mittee on  that  fund. 

ARTICLE  VIII.— OP  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  m'ade  only 
at  a  stated  meeting  of  the  academy.  Notice  of  a  proposition  for  such 
a  change  must  be  submitted  to  the  council,  which  may  amend  the 
proposition,  and  shall  report  thereon  to  the  academy.  Its  report  shall 
be  considered  by  the  academy  in  committee  of  the  whole  for 
amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
diall  be  voted  on  at  the  next  stated  meeting,  and  if  it  receives  two- 
Uiirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  presents 
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(In  accordance  with  a  resolution  of  the  academy,  taken  at  its  meeting  on 
April  21,  1915,  the  rules  are  arranged  In  groups  and  each  group  is  numbered 
to  correspond  with  the  article  of  the  constitution  to  which  it  relates.) 

L 

1.  The  holders  of  tlie  medal  for  eminence  in  the  application  of 
science  to  the  public  welfare  shall  be  notified,  like  members,  of  the 
meetings  of  the  academy,  and  invited  to  participate  in  its  scientific 
sessions. 

n. 

1.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  academy,  and  shall  at  once  report  them  to  the  council  for  its  con- 
sideration. 

2.  The  home  secretary  shall  be  the  custodian  of  all  books,  appa- 
ratus, archives,  and  collections  not  explicitly  assigned  to  other  care. 

3.  The  home  secretary  shall  keep  a  record  of  all  grants  of  money 
or  awards  of  prizes  or  medals  made  from  trust  funds  of  the  academy. 
The  record  for  each  grant  of  money  shall  include  the  following  items; 

1.  Name  of  fund. 

2.  Date  and  number  of  the  grant. 

3.  Name  and  address  of  recipient. 

4.  Amount  of  grant  and  date  or  dates  of  payment. 

5.  Purpose  of  grant. 

6.  Record  or  report  of  progress. 

7.  Resulting  publications. 

4.  The  treasurer  shall  keep  the  home  secretary  informed  of  all 
warrants  received  from  directors  of  trust  funds  not  controlled  by  the 
academy  and  of  the  date  or  dates  of  payment  of  all  warrants. 

5.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  department  requesting  the  in- 
vestigation for  reimbursement  to  the  academy. 

76 
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III. 

1.  At  the  business  sessions  of  the  academy  the  order  of  procedure 
shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the 
vice  president. 

2.  Eoll  of  members  called  by  home  secretary  (first  session 
of  the  meeting  only). 

3.  Minutes  of  the  preceding  session  read  and  approved. 

4.  Stated  business. 

5.  Beports  of  president,  secretaries,  treasurer,  and  com- 
mittees. 

6.  Business  from  council 

7.  Other  business. 

2.  The  rules  of  order  of  the  academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  otherwise  provided  by  the  constitution 
or  rules  of  the  academy. 

3.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to 
perform  his  duties  temporarily,  by  a  plurality  of  viva  voce  votes, 
upon  open  nomination. 

4.  At  each  meeting  the  president  shall  announce  the  death  of  any 
members  since  the  preceding  meeting.  As  soop  as  practicable  there- 
after he  shall  designate  a  member  to  write — or  to  secure  from  some 
other  source  approved  by  the  president — a  biographical  notice  of 
each  deceased  member. 

5.  A  standing  committee  of  three  members  called  the  program  com- 
mittee, a  local  committee  of  five  members  appointed  for  each  meet- 
ing, and  the  home  secretary  shall  together  constitute  the  committee 
of  arrangements,  of  which  the  home  secretary  shall  be  chairman. 

The  term  of  service  on  the  program  committee  shall  be  three 
years,  one  member  retiring  annually,  the  chairman  to  be  designated 
by  the  president. 

It  shall  be  the  duty  of  the  program  committee  to  prepare  the 
scientific  program  for  the  annual  meeting,  and  for  this  purpose  it 
shall  be  empowered  to  solicit  papers  from  members  or  others.  It 
shall  also  be  empowered  to  ascertain  the  length  of  time  required  for 
reading  papers  to  be  presented  at  the  scientific  sessions  of  the  acad- 
emy, and,  when,  it  appears  advisable,  to  limit  the  time  to  be  occupied 
in  their  presentation  or  discussion. 

The  local  committee  shall  meet  not  less  than  two  months  previous 
to  each  meeting.  It  shall  prepare  the  detailed  program  of  each 
day,  and  in  general  shall  have  charge  of  all  business  and  scientific 
arrangements  for  the  meeting  for  which  it  is  appointed  except  those 
specifically  asagned  to  the  program  committee  in  the  case  of  the 
annual  meeting. 


Digitized  by 


Google 


78  ANKUAL  REPORT  NATIONAL  ACADEMY  OF  SCIENCES,  1916. 

IV. 

1.  The  term  of  service  of  each  chairman  of  a  section  shall  be  three 
years,  to  date  from  the  closing  session  of  the  April  meeting  neit 
following  his  election.  Chairmen  of  sections  shall  be  chosen  by  mail 
ballot,  the  member  receiving  the  highest  number  of  votes  cast  to  be 
deemed  elected.  It  shall  be  the  duty  of  each  retiring  chairman  to 
conduct  the  election  of  his  successor  and  to  report  the  result  of  the 
election  to  the  home  secretary  before  the  April  meeting  at  which  his 
term  of  service  expires.  Should  any  section  fail  to  elect  a  chairman 
before  November  1,  the  president  is  empowered  to  appoint  a  tem- 
porary chairman  to  serve  until  the  April  meeting  next  following. 
No  chairman  shall  be  eligible  for  reelection  for  two  consecutive  terms. 

2.  The  chairman  of  each  section  of  the  academy  shall  submit  to  the 
members  of  his  section,  not  later  than  November  1  of  each  year,  a 
ballot  containing  the  names  of  all  those  persons  who  received  not  less 
dian  two  votes  in  the  nominating  ballot  of  the  preceding  year  and  of 
any  other  persons  who  were  newly  proposed  for  consideration  at  that 
time.  Each  member  of  the  section  shall  be  expected  to  return  tiiis 
ballot  to  the  chairman  within  two  weeks  with  his  signature  and  with 
crosses  placed  against  the  names  of  those  persons  whom  he  is  pre- 
pared to  endorse  for  nomination.  Each  member  may  also  write  upon 
the  ballot  in  a  place  provided  for  the  purpose  any  new  names  which 
he  desires  to  have  included  in  the  ballot  to  be  submitted  to  the  section 
in  the  following  year.  The  vote  resulting  from  this  ballot  shall  be 
regarded  as  informal. 

The  chairman  shall  then  submit  to  the  members  of  his  section  a 
new  ballot  showing  the  results  of  the  informal  vote ;  and  each  member 
shall  be  expected  to  return  this  ballot  to  the  chairman  with  his  signa- 
ture and  with  crosses  placed  against  the  names  of  those  persons  whom 
he  will  endorse  for  nomination.  In  order  to  secure  an  adequate  num- 
ber of  nominations,  the  chairman,  when  necessary,  shall  obtain  by 
personal  solicitation  a  fuller  vote  of  his  section  or  shall  submit  to  the 
section  a  supplementary  formal  ballot. 

The  chairman  shall  then  certify  to  the  home  secretary,  prior  to 
January  1,  the  names  of  those  persons  who  have  been  voted  for  on 
the  formal  ballots  by  a  majority  of  the  members  of  the  section,  and 
shall  furnish  him  a  list  of  the  publications  of  these  nominees,  as 
required  by  the  constitution. 

3.  Nominations  for  membership  shall  give  the  full  name,  residence, 
and  tlie  official  positions  successively  held  by  the  candidate,  in  addi- 
tion to  the  list  of  his  contributions  to  science  required  by  the  con- 
stitution. 

4.  Preference  ballots  for  election  of  members  shall  be  sealed  in  a 
blank  envelope,  which  shall  be  inclosed  in  another  bearing  the  name 
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of  the  i^ender,  and  which  shall  be  addressed  to  the  home  secretary. 
Such  envelopes  shall  be  opened  only  by  the  tellers.  If  in  any  case  the 
tellers  are  unable  to  determine  who  cast  a  ballot,  or  if  the  latter  con- 
tains more  names  than  are  to  be  voted  for,  the  ballot  shall  be  re- 
jected, but  minor  defects  in  a  ballot  shall  be  disregarded  when  the 
intent  of  the  voter  is  obvious. 

5.  All  discussions  of  the  claims  and  qualifications  of  nominees  at 
meetings  of  the  academy  shall  be  held  strictly  confidential,  and  re- 
marks and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  academy  at  the  time  of  the  discussion. 


1.  The  publication  of  the  proceedings  shall  be  under  the  general 
charge  of  the  council,  which  shall  have  final  jurisdiction  upon  all 
questions  of  policy  relating  thereto.  The  preparation  of  the  proceed- 
ings for  publication  shall  be  entrusted  to  an  editorial  board.  This 
board  shall  consist  of  a  chairman  and  a  managing  editor,  both  of 
whom  shall  be  appointed  by  the  council  for  definite  terms  of  service ; 
of  the  home  secretary  and  foreign  secretary  ex  oificiia^  and  of  a  body 
of  associate  editors  representing  the  various  branches  of  science  which 
are  to  be  included  in  the  scope  of  the  proceedings.  The  managing 
editor,  who  may  be  a  nonmember  of  the  academy,  shall  receive  a 
salary,  which  shall  be  fixed  by  the  council.  It  shall  be  the  duty  of 
the  managing  editor  to  prepare  the  proceedings  in  detail  for  publica- 
tion; but  the  chairman  of  the  editorial  board  shall  decide,  in  con- 
sultation with  the  managing  editor,  in  regard  to  the  acceptance,  re- 
jection, or  substantial  modification  of  papers  offered  for  publication. 
The  associate  editors  shall  be  appointed  by  the  council,  upon  recom- 
mendation of  the  chairman  of  the  editorial  board,  for  a  period  of 
three  years,  one-third  of  them  retiring  annually.  The  home  secre- 
tary and  the  foreign  secretary  shall  be  responsible  for  the  distribu- 
tion of  the  proceedings  in  their  respective  fields. 

2.  Memoirs  may  be  presented  at  any  time  to  the  home  secretary, 
who  shall  report  the  date  of  their  reception  at  the  next  session ;  but 
no  memoir  shall  be  published  unless  it  has  been  read  or  presented  by 
title  before  the  academy. 

Before  publication  all  biographical  and  scientific  memoirs  must  be 
referred  to  the  committee  on  publication,  who  may,  if  they  deem  best, 
refer  any  memoir  to  a  special  committee  appointed  by  the  president  to 
determine  whether  the  same  should  be  published  by  the  academy. 

8.  Memoirs  shall  date,  in  the  records  of  the  academy,  from  the  date 
of  their  presentation  to  the  academy,  and  the  order  of  their  presenta- 
tion shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be  con- 
venient, fliose  upon  kindred  topics  shall  follow  one  another. 
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4.  The  annual  report  of  the  treasurer  shall  contain : 

1.  A  concise  statement  6f  the  source,  object,  and  amount  of 
all  trust  funds  of  the  academy. 

2.  A  condensed  statement  of  receipts  and  expenditures. 
•  3.  A  statement  of  assets  and  liabilities. 

4.  Accounts  with  individual  funds. 

5.  Such  other  matter  as  he  considers  appropriate. 

5.  The  accounts  of  the  treasurer  shall,  between  January  1  and  Jan- 
uary 15  of  each  year,  be  audited  by  a  committee  of  three  members  to 
be  appointed  by  the  president  at  the  autumn  meeting  of  the  academy. 
It  shall  be  the  duty  of  the  auditing  committee  to  verify  the  record  of 
receipts  and  disbursements  maintained  by  the  treasurer  and  the  agree- 
ment of  book  and  bank  balances;  to  examine  all  securities  in  the  cus- 
tody of  the  treasurer  and  to  compare  the  stated  income  of  such  securi- 
ties with  the  receipts  of  record ;  to  examine  all  vouchers  covering  dis- 
bursements for  account  of  the  academy  and  the  authority  therefor  and 
to  compare  them  with  the  treasurer's  record  of  expenditures;  to  ex- 
amine and  verify  the  account  of  the  academy  with  each  trust  fund. 
The  auditing  committee  may  employ  an  expert  accountant  to  assist 
the  committee  in  the  examination  of  the  books  of  the  treasurer.  The 
annual  report  of  the  treasurer  shall  be  published  with  that  of  the 
president  to  Congress.  The  reports  of  the  treasurer  and  auditing 
committee  shall  be  presented  to  the  academy  at  the  annual  meeting. 

VI. 

1.  All  apparatus  and  other  materials  of  permanent  value  purchased 
with  money  from  any  grant  from  a  trust  fund  shall  be  the  property  of 
the  academy  unless  specific  exception  is  made  in  the  grant  or  by  subse- 
quent action  of  the  council  or  the  directors  of  the  trust  fund  con- 
cerned. Eeceipts  for  all  such  property  shall  be  signed  by  the  grantee 
and  shall  be  forwarded  to  the  home  secretary.  All  apparatus  and 
unused  material  of  value  acquired  in  this  way  shall  be  delivered  to 
the  home  secretary  on  completion  of  the  investigation  for  which  the 
grant  was  made,  or  at  any  time  on  demand  of  the  council,  and  the 
home  secretary  shall  give  an  appropriate  release  therefor. 

2.  The  books,  apparatus,  archives,  and  other  collections  of  the 
academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

3.  A  stamp  corresponding  to  the  corporate  seal  of  the  academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 
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4.  The  fiscal  year  of  the  academy  shall  end  on  December  31  of  each 
year. 

5.  The  standing  committee  on  finance  shall  consist  of  the  treasurer 
ex  officio  as  chairman  and  two  members  to  be  appointed  annually  by 
the  president. 

vn. 

1.  Standing  committees  of  the  academy  on  trust  funds  the  income 
of  which  is  applied  to  the  promotion  of  research  shall  consist  of  three 
or  five  members.  In  order  to  secure  rotation  in  office  in  such  com- 
mittees, when  not  in  conflict  with  the  provisions  of  the  deeds  of  gift, 
the  term  of  service  on  a  committee  of  three  members  shall  be  three 
years ;  on  a  committee  of  five  members  the  term  shall  be  five  years. 

2.  The  annual  reports  of  the  committees  on  research  funds  shall,  so 
far  as  the  academy  has  authority  to  determine  their  form,  give  a  cur- 
rent number  to  each  award,  stating  the  name,  position,  and  address 
of  the  recipient,  the  subject  of  research  for  which  the  award  is  made, 
and  the  sum  awarded;  and  in  later  annual  reports  the  status  of  the 
work  accomplished  imder  each  award  previously  made  shall  be  an- 
nounced, until  the  research  is  completed,  when  announcement  of  its 
completion  and,  if  published,  the  title  and  place  of  publication  shall 
be  stated,  and  the  record  of  the  award  shall  be  reported  as  closed. 

VIIL 

1.  Any  rule  of  the  academy  may  be  amended,  suspended,  or  re- 
pealed on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  meeting  of  the  academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 
88121*— S.  Doc  707,  64^2 6 
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ORGANIZATION  OP  THE  ACADEMY,  1916-17. 


Explratloii 
oz  term. 

Welch,  Wilijah  H.,  PreHdent April,  1919 

WALtxwrr,  Chables  D.,  Vice-Praident April*  1919 

Hale,  Gbobge  B.,  Foreign  Secretary April,  1922 

Day,  Abthub  L.,  Home  Secretary April,  1919 

OBO88,  Whitman,  Treasurer April,  1917 

ADDITIONAL  MEMBERS  OF  COUNCIL. 
Ifi4>lfl7. 

Gqnkun,  B.  G.  Notes,  A.  A, 

ifift-lflS. 
Coulter,  J.  11  Howell,  W.  H. 

ifit-ifif. 
Chittenden,  R.  H.  Pupin,  M.  I. 


Boss,  G.  A. 
BdcHEB,  Maxime 
bolza,  oskab 
Dickson,  L.  B. 

Abbot,  C.  G. 
Babnabd,  B.  B. 
Camtoell,  W.  W. 
COMSTOCK,  G.  C 


Abbot,  H.  L. 
Ames,  J.  S. 
Babus,  Cabl 
Bell,  A.  G. 
BUMSTEAD,  H.  A 
Cbew,  Henbt 
Halt.,  B.  H. 
HASmTGS,  C.  S. 
82 


SECTIONS. 

I.  MATHEMATICS. 

Moobe,  B.  H. 
Osgood,  W.  F. 
Stobt,  W.  B. 

a.  ASTRONOMY. 

Blkin,  W.  L. 
Fbost,  B.  B. 
Hale,  G.  B. 
Leuschner,  a.  O. 

3.  PHYSICS. 

Hayfobd,  J.  F. 
Mendenhall,  T.  O. 
Meebitt,  Bbnest 
M1CHEL8ON,  A.  A. 

MlLUKAN,   R.    A. 

Nichols,  B.  F. 

(Chairman,  1916-1919) 
Nichols,  B.  L. 


Van  Vlbck,  B.  B. 

(ghairm^in,  1916^1919) 
White,  H.  S. 


Moulton,  F.  R. 

PiCKEBINO,  B.  C. 

(Cfiairman,  1916-1919) 
Schlesingeb,  Fbank 


PUPIN,  M.  I. 
Rosa,  B.  B. 
Thomson,  Blihu 
Tbowbbidge,  John 
Websteb,  a.  G. 
Wood,  R.  W. 
WOODWABD,  R.  S. 
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Baxter,  G.  P. 
bogebt,  m.  t. 
boltwood,  b.  b. 
Chandus,  C.  F. 
Claxks,  F.  W. 
Crafts,  J.  M. 
Frankun,  B.  O. 

GOMBEBG,   MO8E8 

GoocH,  F.  A. 


4*  CHBMISTRT. 

huxebrand,  w.  f. 
Jackson,  O.  L. 
Lewis,  G.  N. 
Michael,  Arthur 

MORUCT,  B.  W. 

Morse,  H.  N. 
Notes,  A.  A. 
Notes,  W.  A. 


OSRORNE,  T.  B. 
Reicsen,  Ira 
Richards,  T.  W. 

{Chairman,  1916-1919) 
Smith,  Alexander 
Smith,  Bdgar  F. 
Sthdolttz,  Jxtlius 
Wells,  H.  L. 


5.  GEOLOGY  AND  PALEONTOLOGY. 


Beckeb,  G.  F.  Davis,  W.  M. 

Branner,  J.  O.  Day,  A.  L. 

Chamberlin,  T.  O.  Gilbert,  G.  K. 

Clark,  W.  B.  Hague,  Arnold 

(Chairmany  1916-1919) lomiUQa,  J.  P. 

Clarke,  J.  M.  Kemp,  J.  F. 

Cross,  Whitman  Lindgren,  Waldemar 

Dall,  W.  H.  Osborn,  H.  F. 

Dana,  B.  S.  Pirsson,  L.  V. 


PuMPELLT,  Raphael 
Ransome,  F.  L. 
Reid,  H.  F. 
ScHUCHERT,  Charles 
Scott,  W.  B. 
Van  Hise,  O.  R. 
Walcott,  C.  D. 
White,  David 
WnjJSTON,  S.  W. 


C.  BOTAHT. 

Brttton,  N.  L.  Farlow,  W.  G. 

Campbell,  D.  H.  Goodale,  G.  L. 

CotTLTER,  J.  M.  Harper,  R.  A. 

{Chairman,  i9i5-idi8)  Sargent,  C.  S. 


Smith,  Brwin  F. 
Thaxter,  Roland 
Trelease,  Wiluam 


7.  ZOOLOGY"  AND  ANIMAL  MORPHOLOGY. 


Allen,  J.  A. 
Castuc,  W.  B. 

OONKLIN,  B.  G. 
Dave|9Port,  C.  B. 
Donaij>bon,  H.  H. 
Harbison,  R.  G. 
Howard,  L.  O. 


Jennings,  H.  S. 
LiLLIE,  F.  R. 

Mall,  F.  P. 
Mark,  B.  L. 
Mater,  A.  G. 
Merriam,  C.  H. 
Morgan,  T.  H. 


Morse,  B.  S.    , 
Parker,  G.  H. 

{Chairman,  1916-1919) 
Verrill,  a.  B. 
Wheeler,  W.  M. 
Wilson,  Bdmund  B. 


Abel,  J.  J. 
Benedict,  F.  G. 
Cawnon,  W.  B. 
Ohittenden,  R.  H. 
Councilman,  W.  T. 
FuEXNER,  Simon 
FouN,  Otto 


S.  PHYSIOLOGY  AND  PATHOLOGY. 

Howell,  W.  H.  Pearl,  Raymond 

{Chairman,  1916-1919) ^RXJDi>Kifj,  T.  M. 

Levene,  p.  a.  T.  Smith,  Theobald 

LoEB,  Jacques  Yauohan,  V.  C 

LusK,  Graham  Welch,  W.  H. 

Meltzer,  S.  J.  Wood,  H.  C 
MENDEL,  L.  B. 

f.  ANTHROPOLOGY  AND  PSYCHOLOGY. 


Boas,  Franz  Dewet,  John 

Oattell,  J.  McK.  Fbwkes,  J.  W. 

(Chairman,  1916-1919) 


Hall,  G.  S. 
Holmes,  W.  H. 
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STANDING  COMMITTEES. 

ON  WEIGHTS,  MEASURES,  AND  COINAGE. 

Mendenhall,  T.  O.  (Chairman)  Michslson,  A.  A.  Moblet,  E.  W. 

Webster,  A.   G.  Woodwabd,   R.   S. 

ON  SOLAR  RESEARCH. 

Hale,  G.  B.  (Chairman)  Campbell,  W.  W.  Michelson,  A.  A. 

Nichols,   E.    L.  Pickering,    E.    O. 

ON  PUBLICATION. 

The  President.  The  Home  Secretary.  Walcott,  C.  D. 

EDITORIAL  board  OP  THE  PROCEEDINGS 

Peabl,  Raymond  (Cf^irman)                 Wilson,  Edwin  B.  (Managing  Editor) 
Day,  a.  L.  (Home  Secretary)                 Hale,  G.  E.  (Foreign  Secretary) 

Abel,  J.  J.,  1918.                 Frost,  B.  B.,  1917.  Mayer,  A.  G.,  1919. 

Clarke,  J.  M.,  1918.           Harper,  R.  A.,  1919.  Millikan,  R.  A.,  1918. 

CoNKLiN,  E.  G.,  1917.         Holmes,  W.  H.,  1917.  Moore,  E.  H.,  1917. 

Davenport,  C.  B.,  1917.     Iddings,  J.  P.,  1918.  Noyes,  A.  A.,  1919. 

Donaldson,  H.  H.,  1919.    Lusk,  Graham,  1919.  Smith,  Alexander,  1918. 

ON   COLLECTION  OF  HISTORICAL   PORTRAITS,   MANUSCRIPTS, 
INSTRUMENTS,  ETC. 

Walcott,  C.  D.  (Chairman)  Clarke,  F.  W.  Haottb,  Abnold 

Hale,  G.  B.  -  Meltzer,  S.  J.  Pupin,  M.  L 

ON  PROGRAM. 

BoLTWOOD,  B.  B.  (Chairman),  1918  Cattell,  j!  McK.,  1919 

Frost,  E.  B.,  1917. 

FINANCE  COMMITTEE. 

Oboss,  Whitman  (Chairman)  Hague,  Arnold  Walcott,  O.  D. 

TRUST   FUNDS. 
THE  BACHB  fund. 

Researches  in  physical  and  natural  science. 
Fbost,  B.  B.  (Chairman)  Habrison,  R.  G.  Webstdb,  A.  O. 

THE  WATSON  FUND. 

[ni>ooo.] 

Watson  medal  and  the  promotion  of  astronomical  research. 
Fbost,  B.  B.  (CJiairman)  Comstock,.G.  O.  Blkin,  W.  L. 

THE  HENRY  DRAPER  PUND. 
[fl#,0««.l 

Draper  medal  and  investigations  in  astronomical  physics. 

Oampbill,  W.  W.  (Chairman),  1919.      Abbot,  C.  G.,  1921.      Ames,  J.  S.,  1920. 

Hale,  G.  B.,  1918.  Michelson,  A.  A.,  1917. 
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THE  J.  LAWRKNCB  SMITH  FUND. 

J.  LawreDce  Smith  medal  and  investigations  of  meteoric  bodies. 

MoRunr,  E.  W.  {Chairmon),  1919.      Dana,  E.  S.,  1918.      Hague,  Asnou>,  1917. 

PiCKSUNo,  B.  C,  1920.  Wood,  R.  W.,  1921. 

THE  BARNARD  IfSDAL.^ 

Meritorious  sarvice  to  science. 

WooDWASD,  R.  S.  (Cttairman)  Camfbbll,  W.  W.  Nichols,  B.  F. 

NoTKS,  A.  A.  Riohabdb,  T.  W. 

THE  benjamin  APTHORP  GOULD  FUND. 

Researclies  in  astronomy. 
MouLTON,  F.  R.  {Chairman)  Babnabd,  E.  B.  Woodwabd,  R.  S. 

THE  WOLCOTT  GIBBS  FUND. 

[SM46.iS.] 

Oliemical  researcli. 

Jackson,  C.  L.  (CTiairman)  Richabds,  T.  W.  Smith,  Edoajk  F. 

THE  COMSTOCK  FUND. 
[fll^t7.iS.] 

Researches  in  electricity,  magnetism,  and  radiant  energy. 

Nichols,  B.  L.  {Chairman),  1918.     Millikan,  R.  A.,  1921.     Notes,  A.  A.,  1919. 

Thomson,  Buhu,  1920.  Webster,  A.  O.,  1917. 

THE  MARSH  FUND. 

[flS,117.fi.] 

Original  research  in  the  natural  sciences. 
IfooBE,  B.  H.  {Chairman),  1919.  Dana,  B.  S.,  1917. 

SCHUCHEBT,  GHAXLES,  1918. 

THE  AGASSIZ  FUND. 

[MS,00O.] 

General  uses  of  the  Academy. 

THE  MURRAY  FUND. 

Agassis  medal  and  contributions  to  oceanography. 

Daix,  W.  H.  {Chairman),  1918.        Davis,  W.  M.,  1919.        Pabkeb,  G.  H.,  1917. 

THE  MARCELLUS  HARTLEY  FUND. 

[fi,its.) 

Medal  for  eminence  in  the  application  of  science  to  the  public  w^f are. 

Bbckeb,  G.  F.  {Chairman),  1919.  Hillebrand,  W.  F.,  1919. 

OsBOBN,  H.  F.,  1918.       PxjpiN,  M.  I.,  1918.        Smith,  Theobald,  1917. 

Websteb,  A.  G.,  1917. 

^  Brery  flT«  yean  the  committee  recommends  the  penoa  whom  they  consider  most  4e- 
serriBg  of  the  medal,  and  upon  the  approyal  of  the  Academy  the  name  of  the  nominee  is 
forwaided  to  the  tmstees  of  Columbia  UniTersity,  who  admhiister  the  Barnard  Medal 
Fund. 
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THE  JOSEPH  HSHKT  FUND. 

To  assist  meritorious  investigators,  especially  in  the  direction  of  original 
research. 

The  sum  of  |40,000  was  contributed  by  Fairman  Rogers,  Joseph  Patterson, 
George  W.  Ghilds,  and  others,  as  an  expression  of  their  respect  and  esteem  for 
Prof.  Joseph  Henry.  This  amount  was  deposited  with  the  Pennsylvania  Com- 
pany for  the  Insurance  of  Lives  and  Granting  Annuities  In  Trust,  with  authori- 
aiation  to  collect  the  income  thereon  and  to  pay  over  the  same  to  Prof.  Joseph 
Henry  during  his  natural  life,  and  after  his  death  to  his  wife  and  daughters, 
and  after  the  death  of  the  last  survivor  to  "deliver  the  said  fund  and  the 
securities  in  which  it  shall  then  be  invested  to  the  National  Academy  of 
Sciences,  to  be  thenceforward  forever  held  in  trust  under  the  name  and  title  of 
the  '  Joseph  Henry  Fund.'  ** 
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Abbot,  Chables  Greeley 8mith$ofUan  Instituiiati,  Washingian,  D,  C.  1915 

Abbot,  Henbt  L tS  Berkeley  8t„  Cambridge,  Mass.  1872 

Abkl,  John  Jacob JohM  Hophi'M  University,  Baltimore,  Md,  1912 

Allen,  J.  Asaph American  Museum  of  Natural  History,  N,  T,  City.  1876 

Ames,  Joseph  S Johns  Hopkins  University,  Baltimore,  Md.  1909 

Babnabd,  E.  E Terkes  Observatory,  Williams  Bay,  Wis.  1911 

Babus,  Gael Brown  University,  Providence,  R.  I.  1892 

Baxter,  Gregory  Paul — T.  /.  Codidge  Jr.  Mem.  Lab.,  Cambridge,  Mass.  1916 

Beckeb,  George  F U.  8.  Geological  8urvey,  Washingt&n,  D.  C.  1901 

Beex,  a.  Graham IMi  Connecticut  Ave.,  Washington,  D.  C.  1883 

Benedict,  Francis  Gano Nutrition  Laboratory,  Boston,  Mass.  1914 

Buss,  Ghbebt  Ames University  of  Chicago,  Chicago,  lU.  1916 

Boas,  Franz Columbia  University,  New  York  City.  1900 

BoQEBT,  Marston  Taylor Columbia  University,  New  York  City.  1916 

BdcHEE,  Maxime Harvard  University,  Cambridge,  Mass.  1909 

B01.TWOOD,  B.  B Yale  University,  New  Haven,  Conn.  1911 

BOI.EA,  OsKAR Reichsgrafenstr.  10,  Freiburg,  Oermamy.  1909 

Bbannkr,  John  C 8tanford  University,  California.  1905 

lEtBiTTON,  Nathaniel  Lord New  York  Botanical  Gardens,  N.  7.  City.  1914 

Bitmstkad,  Henry  Andrews Yale  University,  New  Haven,  Conn.  1913 

Camfbkll,  D.  H 8tanford  University,  California.  1910 

Gamfbell,  Willlam  W Lick  Observatory,  Mount  Hamilton,  California.  1902 

Oannon,  Walter  Bradford Harvard  University,  Cambridge,  Mass.  1914 

Oasti^  Whjjam  Ernest 186  Payson  Road,  Belmont,  Mass.  1915 

Gatteix,  James  McK Garrison,  N,  Y.  1901 

Gbamberun,  Thomas  Ohbowder. University  of  Chicago,  Chicago,  lU.  1903 

OBAifmjBB,  Charles  F Columbia  University,  New  York  City.  1874 

CmiTEWDEW,  Russell  H 8heffleld  8oientiflo  8chool,  New  Haven,  Conn.  1890 

GI.ABK,  William  Bullock Johns  Hopkins  University,  Baltimore,  Md.  1908 

CKJkXKX,  F.  W U.  8.  Geological  8urvey,  Washington,  D.  C.  1909 

OukXKX,  J.  M 8tate  HaU,  Albany,  N.  Y.  1909 

O01C8TOCK,  George  O Washburn  Observatory,  Madison,  Wis.  1899 

OoNKUN,  B,  G Princeton,  N.  J.  1908 

O0UZ.TER,  J.  M University  of  Chicago,,  Chicago,  III.  1909 

OouJiCiLMAH,  WniiAM  T HarvoTd  Medical  8chool,  Boston,  Mass.  1904 

Cmlatts,  James  M 19  Commonwealth  Ave.,  Boston,  Mass.  1872 

Obew,  Henry Northwestern  University,  Evanston,  III.  1909 

Qk>S8,  Whitman U.  8.  Geological  8urvey,  Washington,  D.  C.  1908 

I>Aix^  William  H 8mithwnian  Institution,  Washington,  D.  C.  1897 

DtAiTA,  Bdward  S Yale  University^  New  Haven,  Conn.  1884 

Oaifkrfobt,  Charles  B Cold  8pring  Hafbor,  N.  Y.  1912 

T>AViBy  WnxiAM  MoBRis..^ SI  Hawthorn  8t.,  Cambridge,  Mass.  1904 

Oat,  Abthur  t.  OMfihyaiMa  Laboraiory,  Washington,  D.  O.  1911 
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Dewey,  John Columbia  Univeraity,  New  York  City,  1910 

DiCKBON,  Leonabd  E University  of  Chicago,  Chicago,  III,  1913 

Donaldson,  Henbt  Herbebt Wistar  Institute  of  Anatomy,  Phila.,  Pa.  1914 

Elkin,  Wiluam  L Yale  University  Observatory,  New  Haven,  Coml  1895 

Pablow,  W.  G Harvard  University,  Cambridge,  Mass,  1879 

FEWKEfi^  Jesse  Walteb Bureau  of  American  Ethnology,  Wash,,  D,  C,  1914 

Flexneb,  Simon Rockefeller  Institute,  New  York  City,  1908 

FoLiN,  Otto L^^Uarvard  Medical  Scliool,  Boston,  Mass.  1916 

Fbankun,  Edwabd  Cubtis Stanford  University,  California.  1914 

Fbost,  Edwin  B Yerkes  Observatory,  Williams  Bay,  Wis.  1908 

Gilbebt,  Gbovb  K U,  8.  Geological  Survey,  Washington,  D.  C.  1883 

Gombebq,  Moses University  of  Michigan,  Ann  Arbor,  Mich.  1914 

GoocH,  Fbank  a Yale  University,  New  Haven,  Conn.  1897 

Goodale,  Gbobge  L Harvard  University,  Cambridge,  Mass.  1890 

Hague,  Abnold U.  S.  Geological  Survey,  Washington,  D.  C.  1885 

Hale,  Gbobge  E Solar  Observatory  Office,  Pasadena,  Col,  1902 

Hall,  Edwin  H Harvard  University,  Cambridge,  Mass.  1911 

Halt.,  Gbanville  Stanley Clark  University,  Worcester,  Mass.  1915 

Habpbb,  R.  a Columbia  University,  New  York  City,  1911 

Habbison,  Ross  G Yale  University,  New  Haven,  Conn,  1913 

Hastings,  Chables  S Y<ile  University,  New  Haven,  Conn,  1889 

Hayfobd,  John  F Northtoestem  University,  Evanston,  lU.  1911 

HnxEBBAND,  WiLOAM  F Burcau  of  Standards,  Washington,  D.  C.  1908 

Holmes,  William  H. U.  8.  National  Museum,  Washington,  D.  C.  1905 

HowABD,  Lelaniv  OssiAN U.  8.  Dept.  of  Agriculture,  Washington,  D.  C.  1916 

Howell,  William  H Johns  Hopkins  University,  Baltimore,  Md.  1905 

iDDiNGs,  Joseph  P__ U.  8.  Geological  Survey,  Washington,  D.  C.  1907 

Jackson,  Chables  L . ...6  Boylston  Hall,  Cambridge,  Mas^  1883 

Jennings,  Hebbebt  Spenceb Johns  Hopkins  University,  Baltimore,  M4.  1914 

Kemp,  James  F Columbia  University,  New  York  City,  1911 

Leuschneb,  Abmin  O University  of  Calif omia,  Berkeley,  Cat,  1913 

Lbvene,  Phcebus  Aabon  Theodob Rockefeller  Institute,  New  York  City.  1916 

Lewis,  Gilbebt  N University  of  California,  Berkeley,  Cal.  1913 

LiixiE,  Fbank  Rattbay University  of  Chicago,  Chicago,  lU.  1915 

LiNDGBEN,  Waldemab Mass.  Inst,  of  Technology,  Boston,  Mass.  1909 

LoEB,  Jacques Rockefeller  Institute,  New  York  City.  1910 

LusK,  Gbaham Cornell  University  Medical  College,  New  York  City.  1915 

Mall,  Fbanklin  P Johns  Hopkins  University,  Baltimore,  Md.  1907 

Mabk,  Edwabd  L 109  Irving  St.,  Cambridge,  Mass.  1908 

Mayeb,  AI.FBED  Goldsbobough Camegic  Institution,  Mapletoood,  N.  J.  1916 

Meltzeb,  Samuel  James Rockefeller  Institute,  New  York  City.  1912 

Mendel,  Lafayette  B 18  Trumbull  St.,  New  Haven,  Conn.  1913 

Mendenhall,  Thomas  C S29  North  Chestnut  St.,  Ravenna,  Ohio.  1887 

Mebriam,  C.  Habt 1919  16th  St.,  Washington,  D.  C.  1902 

Mebbitt,  Ebnest Cornell  University,  Ithaca,  N.  Y.  1914 

Michael,  Abthub 219  Parker  St.,  Newton  Center,  Mass.  1889 

MiOHELSON,  Albebt  A Univcrsity  of  Chicago,  Chicago,  lU.  1888 

MnxiKAN,  Robebt  Andbbws University  of  Chicago,  Chicago,  lU.  1915 

MooBB,  EuAKiM  H University  of  Chicago,  Chicago,  lU.  1901 

Mobgan,  T.  H Columbia  University,  New  York  City.  1909 

MoBLEY,  Edwabd  W : West  Hartford,  Conn.  1897 

MoBSB,  Edwabd  S „ Salem,  Mass.  1876 
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MoBSE,  Habmon  N JohHM  Hopkins  UniverHty,  Baltimore,  Md,  1907 

MouLTON,  F.  R University  of  Chicago,  Chicago,  lU.  1910 

Nichols,  Edwabd  L Cornell  University,  Ithaca,  N.  T,  1901 

Nichols,  Ebnest  P Tale  University,  New  Haven,  Conn,  1908 

Notes,  Abthub  A — Massachusetts  Institute  of  Technology,  Boston,  Mass.  1906 

Notes,  Wiu:jam  A University  of  Illinois,  Urbana,  III.  1910 

'  OsBORK,  H.  F American  Museum  of  Natural  History,  New  York  City.  1900 

Osborne,  T.  B Agricultural  Experiment  Station,  New  Haven,  Conn.  1910 

Osgood,  William  Fooo Harvard  University,  Cambridge,  Mass.  1904 

Pabkeb,  Gbobge  H 16  Berkeley  St.,  Cambridge,  Mass.  1913 

Pbabl,  Raymond Maine  Agricultural  Experiment  Station,  Orono,  Me.  1916 

PicKERiKQ,  E^DWABD  C Harvord  College  Observatory,  Cambridge,  Mass.  1873 

PiBssoN,  Louis  V :_-ii  Trumbull  St.,  New  Haven,  Conn.  1913 

Pbudden  T.  Mitchell Columbia  University,  New  York  City.  1901 

PuMPBLLY,  Raphael Oibbs  Ave.,  Newport,  R.  I.  1872 

PupiN,  Michael  I Columbia  University,  New  York  City.  1905 

Ransome,  Fbedebick  Leslie..  17.  S.  Geological  Survey,  Washington,  D.  C.  1914 

Reid,  H.  Fielding Johns  Hopkins  University,  Baltimore,  Md.  1912 

Rbmsen,  Ika Johns  Hopkins  University,  Baltimore,  Md.  1882 

Richards,  Theodore  W Wolcott  Oibbs  Mem.  Lab.,  Cambridge,  Mass.  1899 

Rosa,  Edward  B Bureau  of  Standards,  Washington,  D.  C.  1913 

Sar<snt,  Charles  S Arnold  Arboretum,  Jamaica  Plain,  Mass.  1895 

Schlbsinqxr,  Frank Allegheny  Observatory,  Alleglieny,  Pa.  1916 

ScHTJcdERT,  Charles Yale  University,  New  Haven,  Conn.  1910 

SooTT,  William  B Princeton  University,  Princeton,  N.  J.  1906 

Smith,  Alexander Columbia  University,  New  York  City.  1915 

Smith,  Edgar  P University  of  Pennsylvania,  Philadelphia,  Pa.  1899 

Smith,  Ebwin  F Bureau  of  Plant  Industry,  Washington,  D.  C.  1913 

Smith,  Theobald Princeton,  N.  J.  1908 

Stiegltr,  Julius University  of  Chicago,  Chicago,  lU.  1911 

Story,  William  B Clark  University,  Worcester,  Mass.  1908 

Thaxisr,  Roland Harvard   University,  Cambridge,  Mass,  1912 

Thomson,    Euhu Swampscott,    Mass.  1907 

Trblsase,  William _— University  of  lUinois,  Urbana,  III.  1902 

Trowbridgk,  John Harvard   University,   Cambridge,  Mass.  1878 

Van  Hiss,  C.  R University  of  Wisconsin,  Madison,  Wis.  1902 

Van  Vlbck,  B.  B University  of  Wisconsin,  Madison,  Wis.  1911 

Vauoh:ilk,  Victor  Clarence University  of  Michigan,  Ann  Arbor,  Mich.  1915 

Verrux,  a.  E 47  Cedar  Grove  Ave.,  New  London,  Conn.  1872 

Walcott,  Charles  D Smithsonian  Institution,  Washington,  D.  C.  1896 

Werster,  Arthur  G Clark  University,  Worcester,  Mass.  1903 

Welch,  William  H HOI  St,  Paul  St.,  Baltimore,  Md.  1895 

Wrlls,  Horace  L Yale  University,  New  Haven,  Conn.  1908 

Whxbubr,  William  M Harvard  University,  Cambridge,  Mass.  1912 

Whits,  David U.  S.  Geological  Survey,  Washington,  D.  C.  1912 

White,  Henry  Seely Vassar  College,  Poughkeepsie,  N.  Y.  1915 

WnxJSTON,  Samuel  Wendell University  of  Chicago,  Chicago,  lU.  1915 

Wqjbon,  Bdmxtnd  B Columbia  University,  New  York  City,  1899 

WooD^  HoBATio  C \101  Chester  Ave.,  Philadelphia,  Pa,  1879 

Wood,  Robebt  W Johns  Hopkins  University,  Baltimore,  Md.  1912 

WooDWABD,  RoBEBT  S Camcgie  Institution,  Washington,  D.  C.  1896 
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Smith,  Sidney  I Yale  UrUverHty,  New  Haven,  Conn,  1884 

FOREIGN  ASSOCIATES. 

Abbhenius,  S.  a s. NohelinsHtut,  Stockholm,  1908 

Baetkb,  Adolph  Rittkb  von Vnivenitat,  Munich,  1898 

Babbois,  Ghablbs Univer$U^,  lAUe,  1908 

BB0GGEB,  W.  C umversitet,  Christiania,  1903 

Cbookes,  Sib  William . London.  1913 

Dabboux,  Gaston Academy  of  8cience$t  Paris,  1913 

Deslandbes,  Henbi Asirophysical  Observatory,  Meudon,  1913 

Dewab,  Sib  James ^ University,  Cambridge,  1907 

Fischeb,  Bmil Chemisches  Jnstitui  der  Universitdt,  Berlin,  1904 

FoBSTTH,  A.  R Imperial  College  of  Science  and  Technology,  London.  1907 

Geikie,  Sib  Abchibald Haslemere,  Surrey,  1901 

Gboth,  Paul  von Universit&t,  Munich,  1906 

Heim,  Albbbt Zurich,  1913 

Hilbebt,  David \^: Universitdt,  Oottingen.  1907 

Kapteyn,   John   C Rijks   UMversiieit,   Qroningen.  1907 

KuHn,  Felix UMversUdt,  Gottingen,  1898 

KossEL,    Aubbecht Heidelberg,  1913 

Kustneb,  Kabl  Fbiedbich Bonn,  1913 

Lankbsteb,  Sn  BL  Rat South  Kensington,  London,  1908 

Labmob,  Sib  Joseph St,  John's  College,  Cambridge,  1908 

Lobbntz,  Hendbdc  Anton Rifki  Unlversiteit,  Leiden,  1906 

OsTWALD,  Wilhelm Orossbothen,  bei  Leipzig,  1906 

Pavlov,  Ivan  Petbovitch 

Imperial  Institute  for  Experimental  Medicine,  Petrograd,  1908 

Penck,  Albbecht Universtdt,  Berlin,  1909 

Pfeffbb,  Wilhelm Botanische  Institut  der  Universitdt,  Leipzig,  1903 

PiOABD,  Ohables  £milb .^ Universit4,  Paris.  1908 

Ratleioh,  Lobd University,  Cambridge.  1898 

Rbtzius,  Gustav Hdgskolan,  Stockholm.  1909 
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Schusteb,  Abthub Secretary  of  the  Royal  Society,  London.  1913 

Sbbuoeb,  Hugo  Ritteb  von Universitdt,  Munich.  1908 

Thomson,  Sib  Joseph University,  Cambridge.  1908 

Voltebba,  Vrro Universitd,  Rome.  1911 

Vbxes,  Hugo  de UniversiteU,  Amsterdam.  1904 

Waals,  Johannes  D.  van  deb Amsterdam.  1913 

Waldetbb,  Wilhelm Universitdt,  Berlin.  1900 

Wolf,  Max  F.  J.  0 Heidelberg.  1913 

WmiDTp  Wilhelm Universitdt,  Leipzig.  1900 
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Date  of 
election. 


18791 
18M 

(0 

0) 

0) 

0) 
1864 
1876  « 
0)W 

0) 

0) 
1899 
1883* 
1889  s 
1887" 
18801 
1884 
1868 
1868  s 
1890 

0) 
1888  s 

0) 
1872 
1860 

0) 
1884 
1887 
1872 
1872  « 
1877 
1864 

0)(«) 
1874  « 

(») 
1877 
1877 
1884  s 

1872 
1892 

0) 
1888 

0) 
1876 
1872 
1879 

(») 
1873 

0) 
1888 

0) 

0) 


Date  of 
death. 


Feb. 
Mar. 
Jan. 
Dec. 
Dec. 
July 
Feb. 
Jan. 


Oct.  28,1916 
Mar.  27,1910 
Deo.  14,1873 
Mar.  2,1867 
Jane  25,1883 
Feb.  14,1867 
Aug.  19,1887 
May  24,1910 
Apr.  27,1880 
May  14,1882 
Feb.  11,1883 
Feb.  14,1904 
Mar.  11,1913 
Oct.  5,1912 
Mar.  13,1911 
Not.  2,1910 
Not.  12,1908 
Apr.  2,1894 
6, 1912 
25,1896 
8,1877 
31,1913 
13,1870 
1,1873 
6,1873 
8,1890 
May  29,1910 
Sept.  22, 1889 
Sept.  3,1894 
Apr.  12,1897 
Dee.  25,1899 
Feb.  2,1889 
Apr.  14,1805 
Dee.  2.1911 
Feb.  18,18n 
Not.  20,1882 
Jan.  4,1882 
4,1912 
8,1887 
2S,19U 
4,1884 
Sept  18, 1801 
Got  12,1872 
May  30,1878 
Feb.  2,1883 
Apr.  28,1903 
Dee.  9,1908 
Sept.  25, 1914 
Feb.  9,1865 
Sept  6.1806 
Sept  15,1866 
Not.  26,1806 
Jan.  30,1888 
Feb.    8,1884 


Jan. 


Mar. 
Feb. 


<BloffiVbloaI  BOtioee  biTe  not  been  presented. 
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Deceased  memhen — Coi^tiiiued. 


Date  or 
election. 


Di^of 
dcttth. 


Hadlet,Jamks 1 

Hiaj)£MAN,  S.  S 

Hall,  Asaph 

Hall,  Jambs 

Hatdkn  ,  F  .  V 

Hbnbt,  Josbph 

Hiloaro,  Eugene  W 

Hiloaed,  Julius  E 

Hill,  Qkorob  Wiluam 

Hnx,  Hbnbt  B 

HncHOocK,  Edwabd 

holbbook,  j.  e 

Holdbn,  Edwabd  Sinolbton 

hubbabd,j.8 

humphbbts,  a.  a 

Hunt,  T.  Stbrrt 

Hyatt,  Alphbus 

Jambs,  William  » 

Johnson,  S.W 

Kbbub,J.E 

King,  Clarence 

Kibtland,  Jabbd  P 

Lanb,  J .  HOM  BE 

Lanolet,  Samuel  P 

Lea,  ICatthbw  Cabby 

Lb  Contb,Jobn 

Lb  Contb,John  L 

Lb  Contb,  Joseph 

Leidt,  JOflBPU 

Lbslbt,  J.  Pbteb 

Lbsquxbbux  ,  Leo  .  .^ 

UbNOSIBBTB,  MiERS  F 

LOOMDyEUAS 

LOVBBINO,  JOBBPB 

LTMAN,  THEODOBE 

MAHAN,D.H 

MAB8B,0.P 

]iAB8B,O.C 

MATBB,ALFBBD  M 

Mato-Smith,  Richmon  p 

MEEK,F.B 

Meigs,  II.  C 

liiNOT,  Chablbs  8bdgvh;k 

Mrchbll,  Hbnbt ^ 

Mitchell,  Silas  Weir 

MOBOAN,  Lbwis  H 

MOBTON,  HBNBT 

NBr,7oH!t  Ulric 

Newbbbbt,j.  s 

Newoomb,  Simon  

NunoN,  H.A 

Nkwton,John 

NOBTON,  WnXIAM  A 

>  Charter  membeis,  Mar.  3, 1863. 

*  Biompbioal  notioes  have  not  been  presented. 


1872 
1876 
1875 
C)(«) 
1873 
0) 
18731 

0) 
1874 
1881 

0) 
1866 
1886 

(>) 

C) 

1873* 
1876 
liXB 
1866 
1900 
1876 
1865 
1873 
1876 
1803 
1878 

0) 
1875 

0) 

i}) 
1864 

0) 
1873 
1873 
1873 

0) 
1866 
1874  • 
1873 
1800  < 
1860 
1866 
1807  ■ 
1885  « 
1865 1 
1876 
1874 
1904* 

0) 
1860  s 

P) 
1876 
1873 
•Resigned  in  1906  or 


Jan. 
May 
Apr. 
Apr. 


Nov.  14,1873 
Sept.  30, 1880 
Not.  33,1907 
Aug.  7,1818 
Dec  22,1887 
May  13,1878 
8,1916 
9,1800 
16, 1014 
6,1903 
Feb.  37,1864 
Sept.  8,1871 
Mar.  16,1914 
Aug.  16,1863 
Deo.  37,1883 
Feb.  12,1882 
Jan.  15,1902 
Aug.  26,1916 
July  21,1909 
Aug.  13,1900 
Dee.  24,1901 
Dec.  10,1877 
May  3,1880 
Feb.  37,1906 
Mar.  16,1897 
Apr.  39,1891 
Not.  16,1883 
July  6,1991 
Apr.  30,1891 
June  1,1903 
Oct.  30,1880 
Dec.  37,1891 
Aug.  15,1889 
Jan.  18^1898 
Sept.  9,1887 
Sept.  16,1871 
July  23,1888 
Mar.  18,1809 
July  13,1897 
Not.  11,1901 
Dec.  21,1870 
Jan.  2,1808 
Not.  19,1914 
Deo.  1,1008 
Jan.  4,1914 
Deo.  17,1881 
May  9,1908 
Aug.  18,1016 
Dec  7,1808 
July  11,1900 
Au8.  12,1806 
May  1,1886 
Sept.  21, 188^ 
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DECEASED  MEMBEB8. 
Deceased  memhers — Continued. 


93 


Date  of 
electioo. 


Date  of 
death. 


Outbb,James  E 

Paceabd,A.  S 

Pubci,  Benjamin  < 

Pkkpieu),  SAMtrsL  L , 

PinB8,C.  H.F 

Pbbcb,  Bkniaion  Osgood 

Pbbcb,  Chaelbs  Sanhaqo  Sanders 

poubtaiss,  l.  f 

Powell,  John  W 

Putnam,  FssDEKicK  W 

BODOE18,J01IN 

RoOEEfl,  Faibman 

B00EB8,  Robert  E.< 

B00ER8,  William  A , 

Roqbrs,WilllamB.* 

Rood,OodenN 

Rowland,  Henrt  A 

ROTCE,J08UH ^. 

RUUERFURD,  LswiB  M 

SiZTOii,  Joseph 

8CB0TT,  Charles  A 

8CUDDBE,  SAMITBL  H 

811LEB8,  WniiAM 

61LUVAN,  Benj.,  8r 

8ILI111AN,  Behj.,  Jr 

Smrh,  J.  Lawrence , 

0miP8ON,  William 

SnoNO ,  Theodore 

SOlUTANTjW.  8 

TOBBBT,JOHN 

ToniNjJ.O 

Tbowbbidoe,  William  P 

TiUMBVLL,  James  H 

TcrciBRM  AN,  Edward 

Walesr,  Francis  A 

Waieen,O.K 

Watson,  JamesC 

Watson,  Serbno 

Wheeler,  Henrt  Lord 

Were,  Charles  A 

WBRMANfC.  O 

Whitnet,JosuhD.* 

Wbrnst,  William  D  .• 

WlNLOCK,  Joseph 

Woodwabd,J.J 

worthen,a.h 

WnGHT,  Arthur  Williams 

Wtman,Jefpribs , 

TouNO,  Charles  A 


1872 
1873  s 
(»)(«) 

igoo 

1878  ■ 

10061 

1876» 

1873 

1880 

1885* 

o 
o 

0) 
1885 

(}) 
1866 

1881 
1906  > 

0) 

0) 
1873 
1877  » 
1873* 

0) 

(0 
1872 
1868  > 

0) 
1872 

0) 

0) 
1872 
1872 
1868 
1878 
1876 
1868 
1880 
1909  « 
1880 
1805 
0)(«) 
1865> 

0) 
1873 
1872 
1881- 

0) 

1872 


Mar. 

Feb. 

Oct. 

Aug. 

July 

Jan. 

Apr. 

July 

Sept. 

Aug. 

May 

Aug. 

Sept. 

Mar. 

May 

Nov. 

Apr. 

Sept. 

May 

Oct. 

July 

May 

Jan. 

Nov. 

Jan. 

Oct. 

May 

Feb. 

Apr. 

Mar. 

Apr. 

Aug. 

Aug. 

Mar. 

Jan. 

Aug. 

Nov. 

Mar. 

Oct. 

June 

Dec. 

Aug. 

June 

June 

Aug. 

May 

Dec. 

Sept. 

Jan. 


1805 
1905 
1880 
1906 
1890 
1914 
1914 
1880 
1903 
1915 
1882 
1900 
1884 
1808 
1882 
1902 
1901 
1916 
1892 
1873 
1901 
1911 
1905 
1864 
1885 
1883 
1872 
1860 
1873 
1873 
1864 
1892 
1897 
1^ 
1897 
1882 
1880 
1892 
1914 
1910 
1910 
1896 
1804 
1875 
1884 
1888 
1915 
1874 
1906 


•  Qnrter  members.  Mar.  3. 1863. 
iBtotraphicBl  noticss  have  not  been  presented. 
<B«3gMdli73. 


*  Dropped  — ,  reelected  1875. 

•  Dropped  — ,  reelected  1872. 
•Resigned. 
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Bebthelot,  M.  p.  B. 
Bebtband,  J.  L.  F. 

BOLTZMANN,  LUDWIO 

BOBNET,  EdOUABD 

BOUSSINGAULT,  J.  B.  J.  D. 

BOVEBI,  Theodob 

Bbaun,  Alezandeb 

Bbewsteb,  Sib  David 

bunsen,  robebt  w. 
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Glausius,  Rudolph 

GoRNU,  Alfbed 

Dabwin,  Sib  Geobob  Howabd 

Dove,  H.  W. 

Dumas,  J.  B. 

Ehbuch,  Paul 

Fabadat,  Michael 

Geoenbaub,  Kabl 

GlydAn,  Hugo 

Gn,L,  Sib  David 

Hamilton,  Sib  William  Rowan 

Helmholtz,  Babon  H.  von 

HOFF,  J.  H.  van't 

HOFMANN,  A.  W. 

HooKEB,  Sib  Joseph  D. 
HuooiNS,  Sib  William 
Huxley,  T.  H. 
Ibanez,  Gablos 
Janssen,  J. 
Joule,  Jamks  P. 
Kekul£,  At^gust 
Kelvin,  Lord 

KiBCHOIT,  G.  B. 


Koch,  Robebt 

KOHLBAUSCH,   FbIEDBICH 
K($LLIKEB,  AlBEBT  VON 

Kbone^keb,  Hugo 

Lacaze-Duthiebs,  Henbi  dm 

Leuckabt,  Rudolph 

Lie,  Sophus 

LiEBiG,  Justus  von 

Lister,  Lord 

LoEWY,  Maubice 

Ludwig,  K.  F.  W. 

Marey,  E.  J. 

Mendel^eff,  D.  I. 

Milne-Edwabds,  Henbi 

Moissan,  Henbi 

MuBCHisoN,  Sib  Rodebick  L 

Murray,  Sir  John 

Oppolzer,  Theodore  von 

Owen,  Sib  Richabd 

Pasteub,  Louis 

Petebs,  G.  a.  F. 

Plana,  G.  A.  A. 

PoiNCAB^,  Jules  Henu 

Rammelsbebo,  G.  F. 

Ramsay,  Sib  William 

Regnault,  Victob 

Reymond,  Emil  Du  Bois 

Richthofen,  F.  von 

RosENBUScH,  Kabl  Habry  FssDiif and 

Sachs,  Julius  von 

schtaparelli,  glovanni 

Stas,  Jean  Servais 

Stokes,  Sir  George  G. 

Strasburger,  Edouabd 

Stbuve,  Otto  von 

SuEss,  Eduabd 

Sylvesteb,  J.  J. 

TiSSEBAND,  F.  F. 

ViBCHow,  Rudolph  von 

VOQEL.  H.  C. 

Weierstbass,  Kabl 
Weismann,  August 

W9HLEB,  FbIEDBICH 
WUBTZ,  ADOLPH 
ZiBKEL,  FeBDINAND 
ZlTTEL,  K.  A.  R.  VON 
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In  THE  Senate  or  the  United  States, 

March  8, 1918. 
Resolved^  That  the  report  of  the  National  Academy  of  Sciences  for 
the  year  ending  December  31,  1917,  transmitted  to  the  Senate  on 
February  21,  1918,  as  provided  for  in  the  act  approved  March  3, 
1803,  be  printed  as  a  Senate  document 
Attest: 

James  M.  Baker, 

Secretary. 
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LETTER  OF  TRANSMITTAL. 


National  Academy  of  Sciences, 

February  «0, 1918, 
The  Honorable  Thomas  B.  Mabshatj,, 

Vice  President  of  the  Urdted  States^ 

Washington^  D.  C. 
Sm :  I  have  the  honor  to  transmit  to  you  herewith  the  annual  report 
qf  the  president  of  the  National  Academy  of  Sciences  for  the  year 
^diJdg  December  31, 1917. 
Very  respeotfiilly, 

Abthur  L.  Day, 
Hofn,e  Secretary. 
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ACT  OF  INCORPORATION. 

AN  ACT  To  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  tfie  Senate  and  Hoicse  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  Louis  Agas- 
siz,  Massachusetts;  J.  H.  Alexander,  Maryland;  S.  Alexander,  New 
Jersey;  A.  D.  Bache,  at  large;  F.  B.  Barnard,^  at  large;  J.  Q. 
Barnard,  United  States  Army,  Massachusetts;  W.  H.  C.  Bartlett, 
United  States  Military  Academy,  Missouri;  U.  A.  Boyden,^  Massa- 
chusetts; Alexis  Caswell,  Khode  Island;  William  Chauvenet,  Mis- 
souri; J.  H.  C.  Coffin,  United  States  Naval  Academy,  Maine;  J.  A. 
Dahlgren,^  United  States  Navy,  Pennsylvania;  J.  D.  Dana,  Con- 
necticut; Charles  H.  Davis,  United  States  Navy,  Massachusetts; 
George  Engelmann,  Saint  Louis,  Missouri;  J.  F.  Frazer,  Pennsyl- 
vania; Wolcott  Gibbs,  New  York;  J.  M.  Gilless,*  United  States 
Navy,  District  of  Columbia;  A.  A.  Gould,  Massachusetts;  B.  A. 
Gould,  Massachusetts;  Asa  Gray,  Massachusetts;  A.  Guyot,  New 
Jersey;  James  Hall,  New  York;  Joseph  Henry,  at  large;  J.  E. 
Hilgard,  at  large,  Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S. 
Hubbard,  United  States  Naval  Observatory,  Connecticut;  A.  A. 
Humphreys,  United  States  Army,  Pennsylvania;  J.  L.  Le  Conte, 
United  States  Army,  Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P. 
Ijesley,  Pennsylvania;  M.  F.  Longstreth,  Pennsylvania;  D.  H. 
Mahan,  United  States  Military  Academy,  Virginia ;  J.  S.  Newberry, 
Ohio;  H.  A.  Newton,  Connecticut;  Benjamin  Peirce,  Massachusetts; 
John  Rodgers,  United  States  Navy,  Indiana;  Fairman  Kogers, 
Pennsylvania;  R.  E.  Rogers,  Pennsylvania;  W.  B.  Rogers,  Massa- 
chusetts; L.  M.  Rutherford,  New  York;  Joseph  Saxton,  at  large; 
Benjamin  Silliman,  Connecticut;  Benjamin  Silliman,  junior,  Con- 
necticut; Theodore  Strong,  New  Jersey;  John  Torrey,  New  York; 
J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Winlock, 
United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wyman,  Mas- 
sachusetts ;  J.  D.  Whitney,  California ;  their  associates  and  successors 
duly  chosen,  are  hereby  incorporated,  constituted,  and  declared  to 
be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Sec.  2.  And  be  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 

^The  official  list  of  members  gives  the  name  of  F.  A.  P.  Barnard. 

*  Declined. 

*  The  official  list  of  members  gives  the  name  of  J.  M.  Gillls. 
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ACT  OP  INOOBPOBATION.  7 

the  said  corporation  hereby  constituted  shall  have  power  to  make  its 
own  organization,  including  its  constitution,  by-laws,  and  rules  and 
regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or 
otherwise;  to  provide  for  the  election  of  foreign  and  domestic  mem- 
bers, the  division  into  classes,  and  all  other  matters  needful  or  usual 
in  such  institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  Avkd  he  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United 
States  as  may  be  designated,  and  the  academy  shall,  whenever  called 
upon  by  any  department  of  the  Government,  investigate,  examine, 
experiment,  and  report  upon  any  subject  of  science  or  art,  the  actual 
expense  of  such  investigations,  examinations,  experiments,  and  re- 
ports to  be  paid  from  appropriations  whicli  may  be  made  for  the 
purpose,  but  the  academy  shall  receive  no  compensation  whatever 
for  any  services  to  the  Government  of  the  United  States. 

Approved,  March  3,  1863. 

AMENDMENTS. 
AN  ACT  To  amend  the  act  to  Incorporate  the  National  Academy  ol  Sciences. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  the  act  to 
incorporate  the  National  Academy  of  Sciences,  approved  March 
third,  eighteen  hundred  and  sixty-three,  be,  and  the  same  is  hereby, 
so  amended  as  to  remove  the  limitation  of  the  number  of  ordinary 
members  of  said  academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

AN  ACT  To  authorize  the  National  Academy  of  Sciences  to  receive  and  hold 
trust  funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assemhled^  That  the  National 
Academy  of  Sciences,  incorporated  by  the  act  of  Congress,  approved 
March  third,  eighteen  hundred  and  sixty-three,  and  its  several  sup- 
plements, be,  and  the  same  is  hereby,  authorized  and  empowered  to 
receive  bequests  and  donations  and  hold  the  same  in  trust,  to  be 
applied  by  the  said  academy  in  aid  of  scientific  investigations  and 
according  to  the  will  of  the  donors. 

Approved,  June  20,  1884. 

AN  ACT  To  amend  the  act  authorizing  the  National  Academy  of  Sciences  to 
receive  and  hold  trust  funds  for  the  promotion  of  science,  and  for  other  pur- 
poses. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  tJie 
United  States  of  America  in  Congress  assemhled^  That  the  act  to 
authorize  the  National  Academy  of  Sciences  to  receive  and  hold 
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trust  funds  for  the  promotion  of  science,  and  for  other  purposes, 
approved  June  twentieth,  eighteen  hundred  and  ei^ty-four,  be,  and 
the  same  is  hereby,  amended  to  read  as  follows: 

"  That  the  National  Academy  of  Sciences,  incorporated  by  the  act 
cf  Congress  approved  March  third,  eighteen  hundred  and  sixty-three, 
be,  and  the  same  is  hereby,  authorized  and  empowered  to  receive,  by 
devise,  bequest,  donation,  or  otherwise,  either  real  or  personal  prop- 
erty, and  to  hold  the  same  absolutely  or  in  trust,  and  to  invest, 
reinvest,  and  manage  the  same  in  accordance  with  the  provisions  of 
its  constitution,  and  to  apply  said  property  and  the  income  arising 
therefrom  to  the  objects  of  its  creation  and  according  to  the  instruc- 
tions of  the  donors:  Provided^  however^  That  the  Congress  may  at 
any  time  limit  the  amofint  of  real  estate  which  may  be  acquired  and 
the  length  of  time  the  same  may  be  held  by  said  National  Academy 
of  Sciences." 

Sec.  2.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 
expressly  reserved. 

Approved,  May  27, 1914. 
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ANNUAL  REPORT 

OP  THE 

NATIONAL  ACADEMY  OF  SCIENCES. 


MEETINGS  OF  THE  NATIONAL  ACADEMY. 

During  the  year  1917  the  academy  held  two  stated  meetings,  th« 
annual  meeting  in  April,  at  Washington,  and  the  autumn  meeting  in 
November,  at  Philadelphia,  Pa. 

ANNUAL  MEETING. 

The  sessions  were  held  at  the  Smithsonian  Institution  in  Wash- 
ington, April  16, 17,  and  18, 1917. 
Seventy-six  members  were  present,  as  follows: 


Abbot,  C.  G. 
Abel,  John  Jacob 
Barnard,  E.  B. 
Becker,  George  F. 
Bogert,  M.  T. 
Cannon,  W.  B. 
CatteU,  James  McK. 
Chittenden,  R.  H. 
Clark,  W.  B. 
Clarke,  P.  W. 
Clarke,  J.  M. 
ConkUn,  B.  G. 
Coulter,  J.  M. 
Crew,  Hairy 
Crofls,  Whitman 
Dall,  WUliam  H. 
Dana,  Bdward  S. 
Davenport,  Charles  B. 
Davis,  W.  M. 
Day,  Arthur  L. 
Dewey,  John 
Donaldson,  H.  H. 
Fewkes,  J.  W. 
Flezner,  Simon 
Frost,  Edwin  B. 
Gomberg,  Moses 
Hague,  Arnold 


Hale,  George  E. 
Hall,  Edwin  H. 
Harper,  R.  A. 
Hayford,  John  P. 
Hillebrand,  William  P. 
Holmes,  William  H. 
Howard,  L.  O. 
Howell,  W.  H. 
Iddings,  J.  P. 
Jennings,  H.  S. 
Lillie,  F.  R. 
Loeb,  Jacques 
Lusk,  Graham 
Mall,  Franklin  P. 
Meltzer,  S.  J. 
Miriam,  O.  Hart 
Merritt,  Ernest 
Michelson,  A.  A. 
MUUkan,  R.  A. 
Moore,  E.  H. 
Morley,  E.  W. 
Nichols,  Edward  L. 
Nichols,  Ernest  F. 
Noyes,  Arthur  A. 
Noyes,  William  A. 
Osbom,  H.  P. 
Pearl,  Raymond 
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Pickering,  B.  (X  Vaughan,  Victor  Clarence 

Pupin,  Michael  L  Walcott,  Charles  D. 

Ransome,  P.  L.  Webster,  A.  G. 

Remsen,  Ira.  Welch,  William  H. 

Rosa,  Edward  B.  Wheeler,  William  M. 

Schlesinger,  Frank  White,  David 

Scott,  William  B.  White,  Henry  Seely 

Smith,  Eruin  P.  Wilson,  Edmund  B. 

Stleglltz,  Julius  Wood,  Robert  W. 
Van  Vleck,  E.  B, 

BUSINESS  SESSIONS. 

ANNOUNCEMENTS  OP  DEATHS. 

The  president  announced  the  death  since  the  autumn  meeting  of 
one  foreign  associate,  Gaston  Darboux. 

The  annual  report  of  the  president  to  Congress  for  1916  was  pre- 
sented and  distributed. 

The  president  announced  the  appointment  of  the  following  com- 
mittees: 

LOCAL  COMMITTEE. 

Charles  G.  Abbot,  chairman. 
Charles  D.  Walcott  William  F.  Hillebrand. 

William  H.  DaU.  Whitman  Cross. 

FINANCE  COMMITTEE  FOR  THE  PROCEEDINGS. 

C.  B.  Davenport,  chairman. 
M.  T.  Bogert  F.  R.  lilUe. 

W.  B.  Clark.  Raymond  PearL 

DELEGATE. 

Mr.  William  Trelease  was  selected  to  represent  the  academy  at  the 
inauguration  of  Walter  Albert  Jessup  as  president  of  Iowa  State 
University. 

REPORT  OF  THE  HOME  SECRETARY. 

The  Pbesident  of  the  Nationai.  Academy  of  Scuencbs. 

Sm:  I  have  the  honor  to  present  the  following  report  on  the  publications 
and  membership  of  the  National  Academy  of  Sciences  for  the  year  ending  April 
18,  1917.  The  memoirs  of  the  Nationai  Academy  of  Sciences,  volume  14, 
memoir  1,  entitled,  "  Report  on  Researches  on  the  Chemical  and  Mlneralogical 
Composition  of  Meteorites,  with  Especial  Reference  to  their  Minor  Constituents," 
by  George  Perkins  Merrill,  was  published  and  distributed.  The  biographical 
memoirs  of  Edward  Singleton  Holden,  by  W.  W.  Campbell ;  Theodore  Nicholas 
Gill,  by  William  Healey  Dall ;  George  William  Hill,  by  Ernest  W.  Brown ;  and 
Alfred  Marshall  Mayer,  by  Alfred  G.  Mayer  and  Robert  S.  Woodward;  also 
the  annual  report,  1916,  have  been  published  and  distributed. 

Two  members  have  died  since  the  last  annual  meeting.  Cleveland  Abbe, 
elected  in  1878,  died  October  28,  1916;  Joslah  Royce,  elected  In  1906,  died 
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September  14,  1916.  Foreign  associates:  Sir  William  Ramsey,  elected  1904, 
died  July  24.  1916,  and  Gaston  Darboux,  elected  in  1913,  died  March,  1917. 
There  are  147  active  members  on  the  membership  list,  1  honorary  member,  and 
37  foreign  associates. 

Abthub  L.  Day,  Home  Secretary. 

REPORT  OP  THE  FOREIGN  SECRETARY. 

On  April  6,  1917,  a  cablegram  was  prepared  by  Mr.  Hale,  foreign  secretary 
of  the  academy,  with  the  approval  of  the  following  members  of  the  council: 
Welch,  Walcott,  Day,  Cross,  and  Hale. 

"The  entrance  of  the  United  States  into  the  war  unites  our  men  of  science 
with  yours  In  a  common  cause.  The  National  Academy  of  Sciences,  acting 
through  the  National  Research  Ck)uncll,  which  has  been  designated  by  Presi- 
dent Wilson  and  the  Council  of  National  Defense  to  mobilize  the  research 
facilities  of  the  country,  would  gladly  cooperate  in  any  scientific  researches 
still  underlying  the  solution  of  military  or  industrial  problems. 

"Hale,  Foreiffn  Secretary,** 

The  cablegram  was  sent  to  Royal  Society,  London,  England;  Acad^mie  dea 
Sciences,  Paris,  France;  Accademia  dei  LI  heel,  Rome,  Italy;  Acad^mie  dea 
Sciences,  Petrograd,  Russia. 

Geobge  E.  Hale,  Foreign  Secretary. 

REPORT  OF  THE  TREASURER. 

The  report  of  the  treasurer  was  presented  in  Its  printed  form  and  approved. 

REPORT  OF  THE  DIRECTORS  OF  THE  BACHE  FUND. 

Since  the  annual  meeting  of  the  academy  in  April,  1916,  the  following  grants 
have  been  made: 

No.  196.  Harry  W.  Norris,  Grinnell  College,  Iowa,  $100.  For  an  investigation 
of  the  cranial  nerve  of  the  amphibia. 

No.  197.  Gregory  P.  Baxter,  Harvard  University,  $300.  For  the  determination 
of  atomic  weights  of  arsenic  and  iodine  by  lodlmetric  comparison  of  arsenic 
trioxide  and  iodine  pentoxlde,  and  of  various  metals  by  electrolysis  of  weighed 
amounts  of  salts,  and  by  coulometrlc  comparison. 

No.  198.  Louis  T.  More,  University  of  Cincinnati,  $500.  For  apparatus  to 
be  used  in  examining  the  region  of  the  radiation  spectrum  between  the  hardest 
known  X  rays  and  the  lambda  rays  of  radium,  and  to  examine  the  charac- 
teristic K  radiation  and  Its  absorption  by  various  metals. 

No.  199.  Frnklin  P.  Reagan,  Woods  Hole,  $100.  For  an  intensive  study  of 
hsematopolsis  is  teleost  embryos  involving  continual  observation. 

No.  200.  H.  W.  Norris,  Grinnell  College,  Iowa,  $250.  For  an  Investigation 
of  the  cranial  nerve  components  of  the  common  dogfish,  squales,  acanthlas; 
and  analysis  of  the  cranial  ganglia  and  the  peripheral  distribution  of  the  com- 
ponent fibera 

No.  201.  A,  Franklin  Shull,  University  of  Michigan,  $400.  To  discover  the 
causes  of  the  changes  in  the  life  cycles  of  rotifers,  aphids,  and  thrips,  with 
special  reference  to  the  determination  of  sex ;  also  related  cyclical  phenomena 
In  the  aphids,  primarily  the  sporadic  production  of  -wings. 

No.  202.  V?.  C.  Allee,  Lake  Forest  College,  111.,  $415.  For  an  investigation 
of  a  possible  correlation  between  the  rate  of  carbon  dioxide  production  and 
reversal  In  light  reactions  of  certain  Arthropmls,  especially  May-fly  nymphs. 
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No.  203.  Joseph  P.  Iddings,  Brlnklow,  McL.  $500.  For  a  coutluuance  of  the 
microscopical  and  cheiuical  investigatiou  of  rocks  collected  by  Mr.  Iddings 
in  Japan,  Philippine  Islands,  Java,  Borneo,  Celebes,  Sumatra,  New  Zealand, 
Tahiti,  the  Leeward  Islands,  and  the  Marquesas. 

No.  204.  Irving  W.  Bailey,  Bussey  Institution,  Harvard  University,  $300 
To  secure  field  data  in  regard  to  the  effects  of  various  tropical  environments 
upon  the  growth  forms  of  the  angiospenns  and  to  secure  material  for  a  study 
of  the  effects  of  these  environments  upon  the  anatomical  structure  of  the 
angiosperms.     (Expedition  to  Guatemala  has  l)6en  delayed.) 

Reports  of  previous  grants  have  be^i  received  as  follows : 

No.  186.  J.  Voftte,  Royal  Observatory,  Cape  of  Good  Hope.  From  a  letter 
dated  January  15,  1915,  it  appears  that  about  13,000  transits  had  then  been 
observed  for  the  purpose  of  determining  stellar  parallaxes.  From  a  letter 
dated  July  22,  1916 :  **The  parallax  work  on  the  transit  circle  is  nearly  fluislied, 
but  I  have  started  a  small  series  of  about  125  stars  on  the  astrographic  re- 
fractor." 

No.  187.  H.  H.  I^ne,  University  of  Oklahoma.  Preliminary  report  on  **The 
structure  and  function  in  the  development  of  the  special  senses  in  mammals.** 
Science,  43,  179   (1916). 

Nos.  188  and  196.  H.  W.  Norris,  Grinnell  0)llege.  Research  nearly  ready  for 
publication.  Preliminary  results  on  the  cranial  nerve  of  coecllians  publlsheil 
in  Science.  43,  182  (1916). 

No.  189.  E.  J.  Werber,  Yale  University.  Kxi>eriments  aiming  at  the  origin 
of  monsters.  The  greater  part  of  the  results  are  publi^ed  in  the  Journal  of 
Experimental  Zoology,  21,  Nos.  3  and  4  (1916).    Record  of  award  closed. 

No.  190.  H.  S.  Jennings,  Johns  Hopkins  University.  For  research  in  varia- 
tion, heredity,  and  evolution.  Prellmlnr.ry  rc<«\ilts  p\Tbl!shcd  in  Genetics,  1, 
407-^34   (1916?). 

Nos.  184  and  191.  P.  W.  Bridgman,  Harvard  University.  To  assist  in  the 
study  of  the  effect  of  high  pressures  on  the  electrical  resistance  of  metals.  The 
results  have  been  published  in  Proceedings  of  the  National  Academy  of  Sciences, 
3,  10-12,  1917;  Proceedings  of  the  American  Academy,  52,  571-646  (1917)  ; 
and  in  a  theoretical  article  soon  to  appear  in  the  Physical  Review.  Record  of 
award  closed. 

No.  192.  J.  P.  Iddings,  Brlnklow,  Md.  For  a  microscopic  study  of  volcanic 
rocks  from  the  Dutch  Indies,  French  Oceania,  and  the  Philippines.  Pre- 
liminary results  are  published  in  Proceedings  of  the  National  Academy  of 
Sciences,  2,  531  (1916).    Research  iJeing  continued  under  grant  203. 

No.  194.  Reginald  A.  Daly,  Harvard  University.  For  the  construction  of  a 
deep-sea  thermograph.  The  vital  part  of  the  instrument  is  practically  ready 
for  testing,  and  it  is  hoped  that  the  whole  will  be  ready  for  work  by  May  1. 
The  clockwork  has  been  tested  and  shows  capacity  for  taking  250  readings 
with  one  cast  of  the  machine  overboard.  The  manuscript  descriptive  of  the 
instrument,  by  Dr.  Harry  Clark,  the  expert  designer,  to  be  illustrated  with 
several  full-page  plates,  is  nearly  completed.  The  necessary  expenditure  has 
considerably  exceeded  the  appropriation. 

No.  195.  R.  W.  Hegner,  University  of  Michigan.  To  assist  a  research  ot 
**  Differential  mitoses  in  the  germ  cell  cycle  of  diueutes  nigrior."  Preliminary 
publication  in  Proceeding  of  the  National  Academy  of  Sciences,  2,  85^-360, 1916. 

No.  197.  Gregory  P.  Baxter,  Harvard  University.  The  preparation  of  pure 
anhydrous  zinc  chloride  and  its  analysis  by  electrolysis  are  under  way  and  will 
probably  be  completed  before  the  end  of  the  college  year. 

No.  198.  Louis  T.  More,  University  of  Cincinnati.  Preliminary  results  are 
published  in  the  Physical  Review,  9,  198-204,  1917,  by  J.  S.  Allen  and  L.  M. 
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Alexandar,  "On  the  effect  of  previous  filtering  upon  the  absorption  of  high 
frequency  X  ray&"    The  research  continues. 

No.  199,  Franklin  P.  Reagan,  Princeton  University.  The  partial  results  are 
published  in  the  Anatomical  Record,  February,  1917,  under  the  title  "  Anterior 
lui^natopoedis  in  teleost  embryos  under  continual  observation,"  by  F.  P.  Reagan, 
E.  R  MacMorland,  and  Stuart  Mudd. 

During  the  year  the  directors  unnnitnously  vote<l  to  cancel  the  rule  heretofore 
effective  for  grants  from  the  Bacbe  fund,  which  j:ljite<l  "no  appropriation  will 
be  made  to  assist  any  Investigation  begun  or  conducted  under  any  National  or 
State  government,  either  wholly  or  in  part" 

The  cash  income  balance  of  the  fund  on  April  2,  1917,  wjir  $846.30;  but  there 
are  outstanding  grants,  not  yet  paid,  amounting  to  $2,050.  Of  three  of  these 
grants,  amounting  to  $1,600,  the  recipients  of  which  live  in  foreign  countries,  it 
j«eems  to  be  impossible  to  make  payments  until  the  end  of  the  war. 

Edwin  B.  Fkost,  Chnirijian. 

RBPORT  OF  THE  TRUSTEES  OF  THE  WATSON  FUND. 

The  trustees  of  the  Watson  fund  advise  the  academy  that  during  the  year  the 
l?rant  of  $500  voted  at  the  annual  meeting  for  1910  has  been  paid  to  Prof.  John 
A  Miller,  director  of  the  Sproul  Observatory  of  Swarthmore  College,  Pa.,  whose 
report  may  be  condensed  as  follows : 

"The  money  has  been  paid  to  an  assistant.  Mi.ss  Marie  S.  Bender,  who  has 
^iven  all  her  energy  to  the  measurement  and  reduction  of  plates  for  determining 
parallaxes.  She  has  measured  180  plates  of  24  different  series  and  has  computed 
the  orientation  factor  and  oriented  122  plates  and  has  discussed  eight  different 
series  by  means  of  graphs.    The  continuance  of  the  grant  Is  requested." 

A  grant  of  $300  was  made  in  April,  1916,  to  Prof.  Herbert  C.  Wilson,  of 
<^rleton  College,  Northfield.  Minn.,  who  says  In  a  letter  dated  April  7,  1917 : 

"We  have  measured  all  of  our  asteroid  plates  up  to  the  beginning  of  this 
year,  and  all  have  been  reduced.  We  are  now  going  over  the  reductions  thor- 
oughly, checking  them.  •  *  ♦  It  will  l)e  a  couple  of  months  yet  before  we 
(•an  get  the  matter  ready  for  the  press." 

The  grant  of  $300,  made'  In  1915  to  John  E.  Mellish,  was  used  in  1915-16,  and 
its  record  may  be  consldere<l  closed. 

The  following  vote  is  recommended : 

GRANT  NO.   18. 

Revived,  That  the  appropriation  of  $500  to  Prof.  John  A.  Miller  be  renewed 
for  the  year  beginning  July  1,  1917. 

GRANT  NO.  14. 

Resolved,  That  $325  be  appropriated  for  a  continuance  of  the  work  conducted 
by  Prof.  Herbert  C.  Wilson,  consisting  of  the  determination  of  the  position  and 
bri^tness  of  asteroids   (chiefly  those  discovered  by  Watson)   by  the  photo- 
graphic method,  together  with  a  study. of  the  brightness  of  some  variable  stars. 
The  available  ineorae  of  the  Watson  fuod  on  April  1, 1917,  was  $1,213.65. 

Edwin  B.  Frost,  Chairman. 
W.  L.  EixiNS. 

G.  0.  OOMSTOCK. 
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REPORT  OF  THE  COMMITTEE  ON  THE  HENRY  DRAPER  FUND. 

The  committee  recommends  that  a  grant  of  $300  be  made  to  Prof.  Joel 
Stebbins,  director  of  the  observatory  of  the  University  of  Illinois,  In  support 
of  his  investigations  with  sensitive  photometers,  particularly  the  photo-electric 
cell  photometer ;  the  grant  to  be  available  on  or  before  September  1,  1917.  It  Is 
understood  that  this  grant  will  be  supplemented  by  the  appropriation  of  a  sum 
two  or  three  times  as  great  to  be  made  by  the  University  of  Illinois,  and  that 
the  total  sum  will  constltxite  the  salary  of  a  research  assistant  for  Prof.  Stebbins 
during  the  academic  year  1917-18.  It  Is  expected  that  all  of  the  assistant's 
time  In  the  first  year  will  be  available  for  the  researches  in  photometry,  and 
that  after  the  first  year  the  university  authorities  will  assume  the  full  responsi- 
bility for  the  assistant's  salary.  Prof.  Stebbins  reports  that  Improvements  have 
been  made  In  his  photo-electric  photometer.  "A  new  quartz  cell  as  compared 
with  the  cell  used  at  Mount  Hamilton  (1915)  gives  twice  the  light  effect,  with 
the  dark  current  five  times  smaller.  It  is  therefore  consen-ative  to  say  that  the 
sensibility  has  been  doubled  since  1915." 

W.  W.  Campbell,  Chairman, 

April  2,  1917. 

REPORT  OF  THE  COMMITTEE  ON  THE  J.  LAWRENCE  SMITH  FUND. 

Grant  No.  3.  E.  O.  Hovey,  curator  in  geology  and  paleontology,  American 
Museum  of  Natural  History,  New  York,  received  In  1910  a  grant  of  $400  to  aid 
in  the  study  of  certain  meteorites.  Dr.  Hovey  has  been  for  some  years  out  of 
the  country  and  has  not  been  reached  by  letters.  He  has  suggested  the  repay- 
ment of  the  amount  of  this  grant 

Grant  No.  4.  Prof.  C.  C.  Trowbridge,  of  the  department  of  physics,  Columbia 
University,  New  York,  received  a  grant  of  $400  In  1910  to  aid  in  study  of 
luminous  trains  of  meteors,  and  the  academy  has  made  four  further  grants  of 
$250  each.  During  the  last  year  good  progress  has  been  made  in  collecting 
photographs  of  drawings  of  meteor  trains.  One  interesting  result  obtained 
Is  that  the  height  of  the  zone  of  luminous  trains  agrees  with  the  heights  obtained 
in  recent  investigations  on  the  auroral  zone  and  Is  suggestive. 

Grant  No.  6.  Prof.  S.  A.  Mitchell,  of  the  University  of  Virginia,  received  a 
grant  of  $500  in  1915  and  a  further  grant  of  $300  In  1916  to  aid  in  securing 
observations  of  paths  and  radiants  of  meteors  and  In  computing  orbits  where 
observations  are  sufllclent.  Good  progress  has  been  made  In  the  work;  and 
the  committee  are  unanimous  In  recommending  a  further  grant  of  $400. 

Grant  No.  7.  Dr.  George  P.  Merrill,  of  the  United  States  National  Museum, 
received  last  November  a  grant  of  $400  to  aid  in  further  studies  of  the  occur- 
rence of  certain  elements  In  meteorites,  for  which  he  had  formerly  received 
grant  No.  5,  on  which  he  had  made  his  final  report.    This  work  is  In  progress. 

The  uninvested  Income  now  available  for  grants  Is  $677.13. 

Edward  W.  Morley,  Chairman, 

REPORT  OF  THE  DIRECTORS  OF  THE  WOLCOTT  GIBBS  FUND. 

The  directors  of  the  Wolcott  Glbbs  fund  for  chemical  research  have  the  honor 
of  presenting  the  following  report  to  the  National  Academy  of  Sciences : 

The  accumulated  income  of  the  fund  amounted  to  $356.11  on  March  1,  1917. 
Since  that  date  a  grant  of  $200,  No.  7,  has  been  made  to  Prof.  W.  D.  Harkins, 
of  the  University  of  Chicago,  for  the  purchase  of  an  air  pump,  which  will  be  of 
use  In  five  researches  either  now  in  progress  or  to  be  undertaken  in  the  near 
future. 
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Also  a  grant.  No.  8,  of  £25  to  Prof.  H.  L.  Dntta,  of  Presidency  College,  Cal- 
cutta, India,  to  provide  organic  substances  for  his  researclies  of  chlorlnation. 

Satisfactory  reports  have  been  received  from  holders  of  previous  grants. 

Grants  1  and  6.  Prof.  Mary  E.  Holmes  reports  that  her  paper  on  the  electrical 
deposition  of  copper  is  nearly  ready  for  publication  end  that  she  has  studied  the 
electrical  separation  of  cadmium  from  eight  other  metals. 

Grant  3.  Prof.  W.  J.  Hale  has  published  the  results  of  his  work  under  this 
grant  in  a  paper  on  "The  formation  of  cyclopentadienodihydropyrldnzines," 
Journal  American  Chemical  Society,  1016,  pages  2537  to  2545,  thus  bringing  the 
record  of  tliis  grant  to  a  successful  end. 

Grant  4.  Prof.  W.  D.  Harkins  sends  copies  of  three  papers  describing  work 
done  under  this  grant,  (a)  "The  free  energy  of  dilution  and  the  freezing- 
point  lowerings  in  solutions  of  some  salts  of  various  types  of  ionization  and  of 
salt  mixtures.*'  Harkins  and  R.  E.  Hall,  Journal  American  Chemical  Society, 
38.  pages  2658  to  2676.  (h)  "The  freezing-point  lowerings  in  aqueous  solutions 
of  salts  and  mixtures  of  salts  and  of  a  salt  with  a  nonelectrolyte."  Harkins 
and  W.  A.  Roberts,  Journal  American  Chemical  Society,  38,  pages  2676  to  2679. 
(c)  "  Studies  on  the  Cobalt-ammines.  I.  Various  ionization  types  as  determined 
by  the  freezing-point  lowerings  in  aqueous  solution,  together  with  conductance 
measurements."  Harkins,  Hall,  and  Roberts,  Journal  American  Chemical  So- 
ciety, 38,  pages  2643  to  2658. 

Grant  6.  Prof.  G.  P.  Baxter  reports  that  he  has  studied  with  the  help  of 
the  grant:  (a)  Sources  of  error  in  the  electrolytic  determination  of  the  atomic 
weight  of  cadmium,  and  analysis  of  cadmic  sulphate;  (&)  gaseous  impurities 
of  silver  and  iodine;  (c)  relation  between  arsenious  trioxide  and  iodine. 

Each  of  these  researches  should  be  finished  In  a  few  months. 

C.  L.  Jackson,  Chairman. 
Edoab  F.  Smith. 
Theodore  W.  Richards. 

REPORT  OF  THE  COMMITTEE  ON  THE  MURRAY  FUND. 

The  committee  on  the  Murray  fund  has  no  recommendation  to  report  this 
year.  The  conditions  in  Europe  and  the  North  Atlantic  have  precluded  ocean- 
ographic  work  entirely,  and  consequently  nothing  in  the  way  of  progress  can 
be  reported.  The  statement  of  the  treasurer  of  the  academy  showing  the 
condition  of  the  fund  is  appended. 

William  H.  Dall,  Chairman, 

The  treasurer  reports  a  cash  income  balance  on  the  Murray  fund 
of  $274.97. 

REPORT  OF  THE  COMMITTEE  ON  BIOGRAPHICAL  MEMOIRS. 

The  committee  on  biographical  memoirs  respectfully  reports  that  a  circular 
letter  has  been  sent  to  each  biographer  asking  for  information  concerning  the 
progress  of  the  memoir  he  has  in  charge.  Responses  to  this  inquiry  revealed 
a  few  cases  in  which  the  assigned  biographer  was  ignorant  of  his  assignment, 
and  others  in  which  conditions  made  necessary  a  reassignment  The  biography 
of  William  Stimpson  has  been  prepared  for  the  press  by  A.  G.  Mayer ;  that  of 
F.  A.  P.  Barnard  is  promised  by  C.  F.  Chandler  in  about  three  weeks. 

Biographies  of  all  members  who  died  more  than  15  years  ago  are  thus 
accounted  for. 
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A  circular  letter  was  sent  to  all  members  in  Dee-ember  suggesting  that  each 
pr^mre  at  the  end  of  each  year  an  autobiographical  record  for  the  preceding 
year.  A  number  oi  members  have  utilised  this  suggestion  and  a  nanib«:  have 
d^KNiited  biographical  material  with  the  committee, 

O.  B.  Datbnpobt,  Cha4rmaH, 

G.  0.  OOICSTDGK. 

a.  G.  Hatb. 
A.  L.  Dat. 

DANIEL  GIRAUD  ELLIOT  FUND. 

The  council  reported  the  acceptance  for  the  academy  of  the  gift  of 
$8,000,  made  to  the  National  Academy  of  Sciences  by  Miss  Margaret 
Henderson  Elliot  in  pursuance  of  her  desire  to  carry  out  a  testa- 
mentary provision  in  the  will  of  her  father,  Daniel  Giraud  Elliot, 
which  would  have  been  operative  under  circumstances  stated  in  the 
will  and  applied  in  accordance  with  the  terms  of  the  legacy  as  fully 
set  forth  in  the  will  whereby  a  medal,  to  be  known  as  the  Daniel 
Giraud  Elliot  gold  medal,  together  with  an  accompanying  diploma 
and  an  unexpended  balance  of  income  for  the  year,  was  to  be  awarded 
annually  to  the  author  of  such  paper,  essay,  or  other  work  upon  some 
branch  of  zoology  or  paleontology  published  during  the  year  as  in  the 
opinion  bf  the  judges,  who  shall  be  Henry  Fairfield  Osborn,  of  New 
York,  the  scientific  director  of  the  American  Museum  of  Natural  His- 
tory, and  the  secretary  of  the  Smithsonian  Institution,  shall  be  the 
most  meritorious  and  worthy  of  honor. 

RESIGNATION  OP  PRESIDENT  WELCH. 

Mr.  William  H.  Welch  presented  the  following  letter,  resigning  the 
presidency  of  the  academy,  to  take  effect  with  the  close  of  the  present 
meeting,  which  was  accepted  with  great  regret : 

National  Acadkmy  of  Sciences, 

April  16,  1917. 
To  the  Memuerh  of  the  National  Academy  of  Sciences  : 

Gentlemen  :  In  accordance  with  the  Intention  which  1  announced  at  our  semi- 
annual meeting  last  November,  I  hereby  tender  my  resiKoation  of  the  office  of 
president  of  the  academy,  to  take  effect  at  the  close  of  the  present  annual 
meeting. 

It  is  mainly  the  assumption  of  new  and  exacting  duties  and  responsibilities 
connected  with  the  organization  and  development  of  the  School  df  Hygiene  and 
Public  Health  recently  established  at  the  Johns  H<^klns  University  which 
leads  me  to  withdraw  from  a  position  which  should  receive  much  of  the  time 
and  thought  and  energy  of  the  incumbent. 

It  is  a  source  of  gratification  that  the  academy,  wliile  retaining  its  distin- 
guished position  as  representative  of  those  most  eminent  for  their  coutribu- 
tluns  to  science  in  America,  has  widened  in  recent  years  its  field  of  activities 
and  thereby  become  more  useful  and  significant  in  the  advancement  of  science 
in  our  country.  It  is  to  l)e  hoped  and  expected  that  the  academy  in  its  activi- 
ties,  influence,  and  membership  will  be  still  further  broadened  and  become 
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increasingly  serviceable  and  Important  in  the  promotion  of  knowledge  and  of 
the  welfare  of  the  Nation. 

I  wish  to  renew  the  expression  of  my  profound  appreciation  of  the  very 
high  honor  which  was  confeiTed  upon  me  four  years  ago  by  election  to  the 
presidency  of  the  academy,  as  well  as  my  appreciation  of  the  continued  loyalty 
and  support  and  kindness  of  the  members.  I  desire  likewise  to  record  my 
gratitude  and  indebtedness  for  the  unfailing  aid  of  the  officers  of  the  academy, 
and  e^>ecially  of  the  home  secretary  and  the  foreign  secretary,  who  have  really 
carried  the  burden  of  the  conduct  of  affairs. 
Faithfully,  yours, 

William  H.  Welch. 

AUTUMN  MBBTING. 

The  invitation  of  the  provost  and  trustees  of  the  University  of 
Pennsylvania  to  hold  the  autumn  meeting  in  Philadelphia  was 
accepted. 

ELECTION  OP  OPPICEM  AND  MEMBERS. 

President :  Mr.  Charles  Doolittle  Walcott  was  unanimously  elected 
president  for  a  term  of  six  years  to  expire  in  1923. 

Vice  president:  Mr.  A.  A.  Michelson  was  unanimously  elected 
vice  president  for  a  term  of  six  years  to  expire  in  1923. 

Treasurer:  Mr.  Whitman  Cross  was  unanimously  elected  to  suc- 
ceed himself  for  a  term  of  six  years  to  expire  in  1923. 

Two  members  of  the  council:  Mr.  A.  A.  Noyes  and  Mr.  E.  G. 
Conklin  were  elected  to  succeed  themselves  for  terms  of  three  years 
each  to  expire  in  1920. 

The  following  members  were  elected : 

Walter  Sydney  Adams,  astronomer,  Mount  Wilson  Solar  Observa- 
tory of  the  Carnegie  Institution  of  Washington,  Pasadena,  Cal. 

Liberty  Hyde  Bailey,  horticulturist,  Ithaca,  N.  Y. 

John  J.  Carty,  electrical  engineer,  American  Telegraph  &  Tele- 
phone Co.,  New  York,  N.  Y. 

Harvey  Cushing,  surgeon.  Harvard  University,  Cambridge,  Mass. 

William  Frederick  Durand,  mechanical  engineer,  Leland  Stanford 
Junior  University,  Stanford  University,  Cal. 

William  Stewart  Halsted,  surgeon,  Johns  Hopkins  Medical  School, 
Baltimore,  Md. 

Henry  Marion  Howe,  metallurgist,  professor  emeritus,  Columbia 
University,  New  York,  N.  Y. 

Edward  Kasner,  mathematician,  Columbia  University,  New  York, 
N.  Y. 

Theodore  Lyman,  physicist.  Harvard  University,  Cambridge,  Mass. 

Kobert  Ridgway,  ornithologist,  United  States  National  Museum, 
Washington,  D.  C. 
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Wallace  C.  Sabine,  physicist,  Harvard  University,  Cambridge, 
Mass. 

Samuel  Wesley  Stratton,  physicist,  Bureau  of  Standards,  Wash- 
ington, D.  C. 

Edward  Lee  Thomdike,  psychologist,  Columbia  University,  New 
York,  N.  Y. 

Edward  Oscar  Ulrich,  paleontologist.  United  States  Geological 
Survey,  Washington,  D.  C. 

Willis  Rodney  Whitney,  chemist,  General  Electric  Co.,  Schenec- 
tady, N.  Y. 

SECTION  AND  COMMITTEE  ANNOUNCEMENTS. 

Section  of  astronomy :  W.  W.  Campbell,  chairman,  1920. 
Program :  C.  G.  Abbot,  chairman,  1918 ;  Raymond  Pearl,  1920, 
Henry  Draper  fund :  A.  A.  Michelson,  to  succeed  himself,  1922. 
J.  Lawrence  Smith  fund :  Whitman  Cross,  1922. 
Comstock  fund :  A.  G.  Webster,  to  succeed  himself,  1922. 
Marsh  fund :  E.  S.  Dana,  to  succeed  himself,  1920. 
Murray  fund :  G.  H.  Parker,  to  succeed  himself,  1920. 
Marcellus   Hartley   fund:  Theobald   Smith,  to  succeed   himself, 
1920;  A.  G.  Webster,  to  succeed  himself,  1920. 
On  publication :  E.  B.  Rosa. 

TRUSTEES  OF  THE  WATSON  FUND. 

The  home  secretary  presented  the  following  communication  from 
Mr.  Edwin  B.  Frost,  resigning  as  a  member  of  the  trustees  of  the 
Watson  fund: 

April  12,  1917. 
Deab  Mb.  Day:  Please  present  to  the  council  my  resignation  as  a  member 
of  the  trustees  of  the  Watson  fund.    It  is  necessary  for  me  to  give  up  further 
service  on  this  committee,  but  I  am  wilUng  to  continue  as  chairman  of  the 
Bache  committee  for  another  year. 

Very  truly,  yours,  Edwin  B.  Fbost. 

The  resignation  of  Mr.  Frost  was  accepted  and  Mr.  A.  O.  Leuschner 
was  elected  chairman  of  the  trustees  of  the  Watson  fund. 

INTERNATIONAL  ACADEMIES. 

The  foreign  secretary  presented  the  following  communication  from 
the  Academic  des  Sciences  at  Paris,  received  through  the  ambas- 
sador from  France  to  the  United  States: 

Ambassade, 
De  La  Republique  Fkancaise, 

Aux  Etats-Unis, 
Washington  le  April  16,  1917. 
My  Deab  Mb.  Secbetabt:  I  am  informed  by  my  Government  that  our  "Aca- 
demic des  Sciences  "  has  received  from  the  "  National  Academy  of  Sciences  "* 
a  friendly  telegram  by  which  they  have  been  deeply  touched. 
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I  am  instructed  to  forward  to  you  their  answer,  tlie  text  of  which  is  here 
inclosed.    I  Imve  the  honor  to  be,  dear  Mr.  Secretary, 
Sincerely,  yours, 

JUSSEBAND. 

Mr.  Hale, 

Foreign  Secretary  National  Academy  of  Sciences, 

Washington,  D.  C, 


Pabis,  is  avrU,  1917. 
National  Academy  of  Sciences, 

Washington,  D,  C: 
L'Acad^mle  des  Sciences  de  I'Institut  de  France  est  heureuse  de  saluer  Taide 
que  votre  noble  pays  apporte  au  n6tre,  et  ft  ses  allies  dans  leur  lutte  pour  le 
droit  et  la  liberty. 

Elle  vous  remercle  de  votre  offre,  et  sera  heureuse  de  col  laborer  avec  l*Aca- 
d^niie  Nationale  des  Sciences  pour  la  solution  des  probl^mes  scientlfiques  in- 
t^ressant  la  defense  nationale  et  Tindnstrie. 

A.  Lacroix, 
Emile  Picard, 
Secretaires  Perp6tuels, 

The  foreign  secretary  presented  the  following  communication  from 
the  Eoyal  Society,  London,  received  through  (he  ambassador  from 
Great  Britain  to  the  United  States  : 

I>r.  Geobge  E.  Haij:, 

Washington,  D.  C: 
The  Royal  Society  heartily  welcomes  the  offer  of  the  National  Academy  to 
cooperate  In  scientific  researches  connecteil  with  the  war,  and  wiU  communi- 
cate by  letter  proposals  for  carrying  this  into  effect. 

Thomson,  President. 
PLATINUM. 

The  following  resolutions  were  adopted : 

Whereas  there  Is  a  great  shortage  in  the  supplies  of  platinum  available  for 

scientific  and  industrial  purposes ;  and 
Whereas  the  shortage  is  In  very  great  measure  due  to  the  extensive  use  of 
platinum  for  jewelry  and  other  articles  of  luxury:  Therefore,  be  it 
Resolved,  That  the  National  Academy  of  Sciences,  in  this  critical  situation 
where  all  the  resources  of  the  Nation  should  be  put  to  the  use  of  those  im- 
mediately active  in  the  constructive,  productive,  and  defensive  work  of  the 
country,  appeal  to  the  women  and  the  men  of  America  to  refuse  to  purchase  or 
accept  as  gifts  Jewelry  and  other  articles  made  in  whole  or  in  part  of  platinum 
«nd  thus  to  allow  all  the  available  supplies  of  the  metal  to  be  used  where  they 
can  do  the  greatest  good. 

AWARD  OP  MEDALS. 

The  following  medals  were  awarded  at  the  annual  dinner  on  the 
evening  of  April  17, 1917,  at  the  Ealeigh  Hotel : 

Tlie  Henry  Draper  Medal,  to  A.  A.  Michelson,  of  the  University 
of  Chicago,  for  his  numerous  and  important  contributions  to  spectro- 
scopy and  astronomical  physics. 
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The  Medal  for  Eminence  in  the  Application  of  Science  to  the 
Public  Welfare,  to  Samuel  Wesley  Stratton,  for  his  services  in  in- 
troducing standards  into  the  practice  of  technologists  in  the  United 
States. 

SCIENTIFIC  SESSIONS. 

MEETING  OF  APRIL  i6-i8»  1917. 

Monday,  April  16. 

m0bnin6  kk8s10n. 

J.  P.  Iddlngs  and  E.  W.  Morley :  Report  of  progress  In  the  study  of  igneous 
rocks  from  the  East  Indies  and  Islands  of  the  South  Pacific. 

W.  M.  Davis:  The  Great  Barrier  Reef  of  Queensland,  Australia  (Illustrated). 

Charles  D.  Walcott :  Searching  for  a  doubtful  geological  zone  in  the  Canadian 
Rockies  (illustrated). 

Arthur  L.  Day:  The  role  of  the  gases  in  volcanic  activity  (illustrated). 

W.  A.  Noyes :  A  kinetic  hypothesis  to  explain  the  function  of  electrons  In  the 
<*hemlcal  combination  of  atoms. 

A.  A.  Michelson  (Draper  Medalist,  1917)  :  Some  recent  work  in  physics. 

W.  B.  Cannon :  Some  considerations  regarding*  the  nature  of  thirst. 

AFTERNOON    SESSION. 

Erwiu  F.  Smith :  On  resemblances  of  crown  gall  to  cancer :  A  synopsis  of 
work  done  in  the  United  States  Department  of  Agriculture. 

R.  J.  Anderson  and  Graham  Lusk :  The  Influence  of  diet  upon  the  heat  pro- 
duction during  mechanical  work  in  the  dog. 

Jacques  Loeb  and  J.  H.  Northrop:  What  determines  the  natural  duration  of 
life? 
A.  G.  Mayer:  Biographical  memoir  of  William  Stlmpson.     (By  title) 
Benjamin  Boss:  Biographical  memoir  of  Lewis  Boss.     (By  title.) 
First  William  EUery  Hale  lecture,  by  Edwin  Grant  Ck>nklin,  professor  of 
zoology,  Princeton  University.     Subject:  Methods  and  causes  of  organic  evo- 
lution. 

Tuesday,  Apbil  17. 

morning  session. 

Slmcm  Flexner:  Mechanisms  that  defend  the  body  from  pollomyelltic  Infec- 
tion, (a)  external  or  extranervous,  (6)  Internal  or  nervous. 

T.  S.  Githens  and  S.  J.  Meltzer :  The  difference  In  the  action  of  antipyretics 
according  to  the  species  of  animals  subjected  to  this  action,  the  state  of  health 
of  the  animals,  the  height  of  their  normal  temperature  and  the  substance 
employed. 

Charles  B.  Davenport :  Heredity  and  juvenile  promise  of  eminent  naval  men. 

Henry  Fairfield  Osborn:  The  causes  of  the  evolution  of  proportions  by 
mammals. 

W.  v.  King  (Introduced  by  L.  O.  Howard)  :  Sporogony  of  malaria  paraSlteB. 
Photomicrographs  of  infected  anopheles. 

Frank  R.  Lillle :  Sex  determinations  and  sex  differentiation  In  mammals. 

Herbert  J.  Spenden  (Introduced  by  W.  H.  Holmes) :  Economic  contributions 
of  ancient  America. 

Sylvanus  G.  Morley  (Introduced  by  J.  W.  Fewkes) :  The  Maya  literoslyplde 
writing. 
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E.  B.  Barnard :  The  star  In  Ophiuchus  with  groat  proper  motion. 
E.  E.  Barnard :  Total  lunar  eclipse  of  January  7,  1917. 
E.  E.  Barnard:  Measures  of  the  position  of  the  nucleus  of  the  great  nebula 
of  Andromeda. 
Edwin  B.  BYost :  Recent  remarkable  changes  in  a  nebula. 

AraCBNOON   SESSION. 


The  work  of  the  National  Research  Council:  George  E.  Hale,  chairman 
National  Research  Council;  Charles  D.  Walcott,  chairman  military  committee; 
Rob^t  Andrews  MiUiken,  chairman  physics  committee ;  Marston  Taylor  Bogert 
chairman  chemistry  committee;  Victor  Clarence  Vaughan,  chairman  committee 
on  medicine  and  hygiene. 

Wednesday,  April  18. 

Second  WlUlam  Eliery  Hale  lecture,  by  Edwin  Grant  Conklin.  professor  of 
zoology,  Princeton  University.  Subject,  Methods  and  causes  of  organic  evo- 
lution. 

AUTUMN  MEETING. 

The  autumn  meeting  of  the  academy  was  held  in  the  Engineering 
Building  of  the  University  of  Pennsylvania  at  Philadelphia,  on 
November  20  and  21, 1917. 

Fifty-six  members  were  present,  as  follows : 


Abbot,  0.  G. 
Bailey,  L.  H. 
Bogert,  11  T. 
Carty,  J.  J. 
Clarke,  F.  W. 
Clarke,  J.  M. 
CimkUn,  B.  G. 
Coulter,  J.  M. 
Ooas,  .Whitman 
Davenport,  Charles  B. 
Day,  Arthur  L. 
Donaldson,  H.  H. 
Farlow,  W.  G. 
Flexner,  Simon 
Hale,  George  K 
Hall,  E.  EL 

Halsted,  wmiam  Stewart 
Harper,  B.  A. 
Harrison,  Ross  G. 
Holmes,  William  H. 
Howard,  L.  O. 
Howe,  H.  M. 
HoweU,  W.  H. 
Iddings,  J.  P. 
Jennings,  H.  S. 
Kasner,  Bdward 
l^nschner,  Armin  O. 
Levene,  P.  A.  T. 


Loeb,  Jacques 
Lusk,  Graham 
Mayer,  A.  G. 
Meltzer,  S.  J. 
Mendel,  Lafayette  B. 
MUllkan,  R.  A. 
Morgan,  T.  FI. 
Morse,  E.  S. 
Nichols,  E.  L. 
Noyes,  A.  A. 
Osborn,  H.  P. 
Pearl,  Raymond 
Pupin,  Michael  I. 
Reid,  H.  Fielding 
Schlesinger,  Frank 
Scott,  WiUiam  B. 
Smith,  Alexander 
Smith,  Edgar  F. 
Smith,  Erwin  F. 
Stratton,  Samuel  Wesley 
Thomson,  Elihu 
Thomdike,  Edward  L. 
Walcott,  Charles  D. 
Welch,  William  H. 
Wheeler,  William  M. 
White,  David 
White,  H.  S. 
Wilson,  Edmund  B. 
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BUSINESS  SESSIONS. 

ANNOUNCEMENT  OF  DEATHS. 

The  president  announced  the  following  deaths  since  the  last  annual 
meeting  of  the  academy : 

Arnold  Hague,  elected  1885,  died  May  15,  1917. 

J.  M.  Crafts,  elected  1872,  died  June  21,  1917. 

WiUiam  B.  Clarli,  elected  1908,  died  July  27,  1917. 

Franklin  P.  MaH,  elected  1907,  died  November  17,  1917. 

Adolf  von  Baeyer,  foreign  associate,  elected  1898.  died  August,  1917. 

BIOGRAPHICAL  MEMOIRS. 

The  president  also  announced  the  assignment  of  the  following  biographical 
memoirs:  Arnold  Hague,  to  J.  P.  Iddings;  William  Bullock  Clark,  to  John  M. 
Clarke;  and  Franklin  P.  Mall,  to  R.  G.  Harrison. 

EDITORIAL  BOARD. 

Under  the  rules  of  the  academy  the  following  members  of  the  editorial  board 
of  the  Proceedings  retire  December  1,  1917:  E.  G.  Oonklln,  O.  B.  Davenport, 
E.  B.  Frost,  W.  H.  Holmes,  and  E.  H.  Moore.  The  home  secretary  announced 
that  the  following  members  had  l>een  appointed  by  the  council  to  serve  In  their 
I)laces  until  December  1,  1920:  Jacques  Loeb,  W.  M.  Wheeler,  E.  B.  Frost, 
E.  L.  Thorndike,  and  E.  H.  Moore.  E.  B.  Wilson  was  reappointed  managing 
editor  for  one  year. 

SECTION  AND  COMMITTEE  ANNOUNCEMENTS. 

Section  of  Anthropology  and  Psychology':  J.  Walter  Fewkes,  to  succeed  J. 
McKeen  Cabbell. 
Program  committee :  Edward  L.  Thorndike,  to  succeed  J.  McKeen  CabbelL 

REPORT  OF  THE  EDITORIAL  BOARD. 

As  we  have  now  completed  the  third  volume  of  our  Proceedings  it  seems  to 
me  opportune  to  circulate  some  statistics  relative  to  the  Proceedings  and  cov- 
ering its  whole  existence.  You  will  notice  In  the  summary  of  articles  according 
to  subjects  that  mathematics  and  astronomy  have  recently  dropped  off  a 
little,  although  their  totals  remain  satisfactory.  Physics  has  come  to  a  satis- 
factory total,  mainly  by  the  large  number  of  articles  last  year.  Chemistry, 
considering  the  amount  of  chemical  work  In  this  country  relative  to  work  In 
other  lines,  has  not  a  satisfactory  total,  nor  has  the  number  of  articles  been 
satisfactory  in  either  of  the  last  two  years.  Two  of  the  articles  in  1915  in 
chemistry  might  have  been  called  agriculture.  It  has  seemed  best  to  introduce 
agriculture  as  a  special  topic,  although  It  Is  clear  that  the  make-up  of  the 
academy  Is  such  that  we  can  hardly  expect  a  very  large  number  of  articles  In 
agriculture,  except  on  general  grounds.  Geology,  though  having  a  bad  start, 
has  satisfactory  totals,  and  the  same  Is  true  of  zoologj*  and  genetics.  Botany, 
however,  has  always  been  low,  perhaps  because  of  a  relatively  smaller  output 
In  botany  In  this  country.  Physiology  and  pathology  seem  to  me  hardly  satis- 
factory in  their  totals,  pathology  in  particular  having  very  few  articles  in  com- 
parison with  the  great  activity  in  that  subject  in  this  country.    Anthropology 
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bas  perhaps  been  particularly  hard  hit  by  the  war,  and  psychology  has  always 
been  small  in  the  Proceedings,  possibly  because  there  is  not  a  proportionate 
degree  of  activity  in  scientific  psychology  in  this  country. 

I  should  be  glad  if  this  summary  may  be  of  some  help  to  the  editors  in  point- 
ing out  those  branches  in  which  special  effort  should  be  made  to  have  the 
Proceedings  properly  representative  of  American  research.  The  war  period  is 
one  in  which  research  will  probably  suffer  seriously,  and  for  that  reason  is  a 
period  in  which  more  than  ordinary  discrimination  and  effort  must  be  used 
to  keep  the  Proceedings  up  to  standard  and  truly  representative.  The  action 
of  this  board  in  voting  that  the  size  of  the  Proceedings  should  not  be  mate- 
rially diminished  is  an  indication  that  the  board  feels  that  particularly  during 
the  war  period  the  Proceedings  should  be  kept  up.  Indeed,  if  the  Proceedings 
Is  carefully  and  conscientiously  maintained  in  standard  and  size  during  the 
period  of  the  war,  it  would  almost  seem  as  though  no  efforts  after  the  war 
would  be  necessary  other  than  those  of  eliminating  superabundant  material 
and  thus  automatically  raising  the  standard. 

You  will  see  from  the  summary  of  institutions  which  have  contributed  more 
than  three  articles  that  there  has  been  a  great  diminution  in  receipts  from  the 
University  of  Chicago,  University  of  California,  Johns  Hopkins  University,  and 
the  Rockefeller  Institute.  As  the  number  of  articles  has  not  varied  greatly 
from  year  to  year,  this  diminution  has  been  made  up  in  the  main  by  straggling 
articles  from  all  sorts  of  places.  The  Proceedings  certainly  should  welcome  this 
increase  in  the  distribution  of  its  articles.  It  shows  for  one  thing  that  the 
Proceedings  is  becoming  representative  of  American  research.  It  does  seem, 
however,  as  though  the  number  of  articles  received  from  the  University  of 
Chicago,  University  of  California  (Including  the  Lick  Observatory),  and  from 
the  Rockefeller  Institute  are  disproportionately  small  this  year,  and  it  may  be 
feared  that  unless  these  leading  institutions  do  better  in  the  future  we  must 
infer  that  while  the  Proceedings  is  growing  in  representative  character  the 
country  over,  it  is  losing  sadly  In  obtaining  the  best  work  of  the  best  men  in 
the  best  Institutions  and  is  thus  in  one  way  becoming  far  less  representative 
than  It  should  be. 

The  statistics  of  articles  by  members  of  the  academy  as  compared  with 
articles  by  nonmembers  are  interesting  mainly  in  showing  a  progressive 
diminution  in  the  percentage  of  articles  by  members,  despite  the  increase  in 
membership  of  the  academy.  If  there  are  obstacles  which  can  be  removed 
and  which  hinder  members  of  the  academy  from  printing  in  the  Proceedings, 
would  it  not  be  well  to  make  efforts  to  remove  them?  The  academy  represents 
the  highest  point  in  American  research,  and  if  the  Proceedings  should  actually 
contain  articles  representing  the  totality  of  the  Investigations  of  members  of 
the  academy  it  would  thereby  become  largely  representative  of  all  American 
research  and  of  very  high  grade,  and  furthermore  it  would  be  more  truly  the 
Proceedings  of  the  academy  in  the  sense  that  corresponding  publications  of 
foreign  academies  are  representative  of  their  research. 

The  average  length  of  articles  has  varied  very  little  and  is  satisfactory. 

The  vote  in  regard  to  changing  the  style  of  headings  for  articles  and  the  size 
of  the  type  in  the  Proceedings  was  almost  unanimous  In  favor — as  a  war- 
economy  measure — of  printing  the  Proceedings  In  10-point  type  and  of  using 
the  text  type  instead  of  Cheltenham  for  the  headings,  consequently  your 
chairman  and  managing  editor  have  ordered  the  changes  made  beginning  with 
the  January  issue. 

E.  B.  Wilson,  Managing  Editor, 
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INSTITUTIONS     WHICH     HAVE     CONTRIBUTED     THREE     OR     MORE 
ARTICLES  TO  THE  PROCEEDINGS   EACH   YEAR. 


Institutions. 


Carnegie  Institution 

University  of  Chicago 

Univer^ty  of  California 

Harvard  University 

Johns  Hopkins 

Rockefeller  Institute 

University  of  Illinois 

Yale  University 

Princeton  University 

Smithsonian  Institution , 

United  States  National  Museum.. 

Stanford  University , 

American  Museum  of  Natural  His- 
tory  


1915  1916    1917 


Institutions. 


United  Stifttee  Geological  Survey. . 

Maine  Agricultural  Experiment 
Station 

Brown  University 

Massachusetts  Institute  of  Tech- 
nology  

Observatorio  Nadonal  Argentine. 

United  States  Department  of  Agri- 
culture  

University  of  Virginia 

General  Electric  Co 

Columbia  University 


1915  1016  1017 


5 
5 

5 
3 


SUMMARY  OF  THE  ARTICLES  WHICH  HAVE  APPEARED  IN  THE  FIRST 
THREE  VOLUMES  OF  THE  PROCEEDINGS. 


Subject. 


Mathematics 

Astronomy 

Physics  and  engineering 

Chemistry 

Agriculture 

Geology  and  paleontology,  including  oceanography,  mineralogy,  and  petrology 

Botany 

Zoology 

Genetics 

Physiology  and  pathology 

Anthropology  and  psychology 

Total 

Articles  by  members 

Articles  by  nonmembers 


1915 


165 


55 
110 


1016 


1017 


186       162 


123 


40 
113 


Total. 


64 
77 
62 
48 
4 
61 
18 


55 

34 


513 


167 
446 


AUDITING  COMMITTEE. 

The  president  appointed  an  auditing  committee  consisting  of  C.  G. 
Abbot  (chairman),  W.  F.  Durand,  and  A.  L.  Day. 

ANNUAL  TABLES  OF  CONSTANTS. 

Considering  the  request  of  Mr.  Julius  Stieglitz,  member  for  the 
United  States  of  the  International  Commission  on  Annual  Tables  of 
Constants  and  Numerical  Data,  asking  on  behalf  of  the  commisison 
for  a  continuation  of  the  support  of  the  academy  in  the  publication 
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of  the  tables  under  the  patronage  of  the  International  Association  of 
Academies,  the  following  grant  was  approved: 

That  a  grant  of  $200,  or  such  portion  of  it  as  may  be  approved  by 
the  president  and  foreign  secretary,  be  made  from  the  general  funds 
of  the  academy  as  a  subvention  in  support  of  the  annual  tables  of 
constants  published  under  the  patronage  of  the  International  Asso- 
ciation of  Academies. 

ENGINEERING  SECTION. 

The  following  minute  from  the  council  relating  to  the  develop- 
ment of  a  section  of  engineering  was  approved : 

It  is  the  sense  of  the  council  that  the  home  secretary  be  requested  to  obtain 
suggestions  from  members  of  the  academy  of  names  of  engineers  to  be  con- 
sidered by  the  council  for  nomination  at  the  next  annual  meeting. 

CLASSIFICATION   OF  SCIENTIFIC  MEN  FOR  WAR  SERVICE. 

Considering  a  communication  from  the  American  Association  of 
University  Professors,  requesting  cooperation  in  the  classification  of 
scientific  men  for  war  service,  the  following  recommendations  were 
adopted  by  the  academy  and  forwarded  to  the  Secretary  of  War : 

The  National  Academy  of  Sciences,  being  convinced  that  such 
action  is  absolutely  necessary  for  the  successful  prosecution  of  the 
war,  urges  that  the  privilege  of  enlistment  granted  to  the  medical 
profession,  including  students  and  internes,  under  orders  of  the  War 
Department,  office  of  the  Surgeon  General,  dated  September  4,  1917, 
if  not  already  provided  for  by  the  intended  interpretation  of  the 
new  classification  of  drafted  men,  be  expanded  to  embrace  men  in 
the  following  scientific  professions,  including  junior,  senior,  and 
graduate  students  in  educational  or  research  mstitutions,  so  that  all 
such  men  may  be  privileged  to  enroll  in  the  appropriate  reserve 
corps  or  in  such  branch  of  the  service  as  in  your  judgment  will  enable 
them  to  make  their  special  knowledge  and  training  of  greatest  use 
to  their  country. 

Agriculturists.  Mechanical  engineers. 

Anatomists.  Metallurgical  engineers. 

Astronomers.  Meteorologists. 

Bacteriologists.  Mining  engineers. 

Biologists.  Pathologists. 

Botanists.  Physicists. 

Chemists.  Physiologists. 

Chemical  engineers.  Psychologists. 

(^ivil  engineers.  Zoologists. 

HHectricai  engineers.  Experts  in  public  health,  hygiene,  and 

Geologists.  sanitation. 

The  academy  recommends  that,  pending  the  working  out  of  the 
details  i-equisite  for  the  establishment  of  these  privileges,  the  pro- 
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fessional  men  affected  by  the  same  be  placed  in  Class  III  of  the 
new  classification  of  drafted  men. 

The  purpose  of  the  establishment  of  the  academy  by  special  act 
of  Congress,  as  stated  in  its  charter,  was  to  create  an  organization 
whose  duty  it  should  be  to  advise  the  Government  on  scientific  mat- 
ters. It  would  be  recreant  to  this  duty,  therefore,  if  it  failed  to  point 
out  the  urgent  need  of  the  action  recommended  above,  and  to  express 
its  firm  conviction  that  to  win  this  war  our  scientifically  trained  men 
must  be  used  to  do  the  work  which  they  alone  can  do.  The  inclusion 
of  such  men  in  Class  I  of  the  new  draft  classification  would  result 
in  a  wholly  disproportionate  loss  of  national  efficiency  in  comparison 
with  the  size  of  the  army  so  created.  Of  the  many  grievous  losses 
sustained  by  our  allies,  the  one  felt  most  keenly,  according  to  their 
own  oft-repeated  statements,  is  that  of  the  scientific  men  who  went 
to  the  front  at  the  first  call,  and  laid  down  their  lives  there. 

These  recommendations  are  prompted  by  the  following  further  con- 
siderations: 

1.  The  failure  of  many  of  the  district  boards  created  by  the 
selective-draft  legislation,  to  recognize  the  necessity  of  retaining  these 
scientific  men  for  the  kind  of  work  for  which  they  have  been  espe- 
cially trained. 

2.  The  retention  of  many  scientific  men  as  privates  in  the  training 
camps  of  the  National  Army,  who  it  is  believed  could  render  much 
more  valuable  service  to  their  country  if  employed  in  the  lines  of 
their  special  profession. 

3.  The  eager  patriotism  of  our  univei'sity  men  has  led  large  num- 
bers to  enlist  in  the  rank  and  file  of  our  Army  and  Navy,  and  has 
correspondingly  thinned  the  ranks  of  students,  teachers,  and  investi- 
gators. There  is  immediate  dangfer  that  without  specific  provision 
to  the  contrary,  the  universities  will  lack  the  teachers  and  students 
necessary  to  insure  a  steady  flow  of  new  effectives  to  the  industrial 
and  military  fronts. 

4.  Many  industrial  establishments  now  of  the  utmost  importance 
for  the  security  and  defense  of  our  country  are  seriously  impeded 
in  their  work  by  the  fact  that  numbers  of  their  highly  trained  scien- 
tists already  have  either  been  drafted  or  have  volunteered  for  service 
and  sought  commissions  for  fear  that  they  would  be  drafted  and 
assigned  to  military  duties  of  such  a  character  as  would  not  enable 
them  to  render  to  their  country  the  greatest  service  of  which  they 
were  capable.  The  result  of  this  has  been  to  reduce  the  working 
force  of  scientists  in  such  establishments  to  the  point  where,  unless 
further  withdrawals  are  made  with  the  greatest  care,  many  of  these 
plants  will  have  to  close  their  doors  and  go  out  of  business. 

It  is  respectfully  urg?d  that  professional  students  be  instructed 
to  enlist  in  the  appropriate  reserve  corps  of  the  service,  with  the 
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privilege  of  furlough  for  the  completion  of  their  training,  similar  to 
that  adopted  to  secure  the  most  efficient  service  of  the  medical  men, 
and  that  this  opportunity  be  granted  only  to  men  of  proven  ability. 
Students,  teachers,  and  research  men  should  be  given  the  oppor- 
tunity of  enlistment  with  the  privilege  of  furlough  or  discharge 
subject  to  the  recommendations  of  the  presidents  of  the  institutions 
concerned.  For  others,  the  decision  should  rest  with  the  authorities 
designated  by  the  Secretary  of  War. 

In  case  the  academy  can  be  of  assistance  in  working  out  any  of  the 
details  involved  in  the  foregoing  recommendations,  it  will  esteem 
it  both  an  honor  and  a  patriotic  duty  to  cooperate  with  whomsoever 
you  may  designate. 

December  20.  1917. 
Arthur  L.  Day, 

HotTie  Secretary  National  Academy  of  Sci*'ucc.^, 

Washirylon,  D.  C. 
Dear  Sir:  This  wiU  acknowledge  receipt  of  your  letter  of  the  12th  Instant, 
addressed  ro  the  Swrelary  of  War  and  referrtnl  to  this  office,  transmitting  a 
f^mmunicatlon  from  the  committee  of  the  National  Academy  of  Sciences  on  the 
classlflcation  of  men  for  war  service,  recommenoing  that  provision  be  made  for 
the  enlistment  of  certain  classes  of  scientific  srtudents  in  appropriate  reserve 
i-orps  and  yaggesting  the  importance  of  this  Ctovernment  profiting  by  the  mis- 
takes made  by  our  allies  at  the  beginning  of  the  war  in  falling  adequately  to 
provide  for  the  conservation  of  their  scientific  knowledge. 

The  recommendations  of  your  committee  have  been  carefully  considered,  and 
we  are  in  entire  accord  In  the  conviction  that  ijvsry  practicable  provision  should 
be  made  by  which  the  country  will  be  assured  « f  the  maximum  benefit  of  the 
scientific  knowledge  of  its  citizens,  and  thron.:;h  which  advanced  students  in 
certain  scientific  courses  may  be  enabled  to  complete  their  training,  to  the  end 
that  they  may  be  more  able  to  serve  our  country. 

In  fact,  the  wisdom  of  this  selection  and  distribution  of  the  young  men  of  the 
Nation  in  the  particular  capacities  for  which  they  are  best  fitted  was  recog- 
nized by  Congress  in  the  enactment  of  the  selective-service  law.  This  law,  as  it 
Is  being  administered  under  the  regulations  pnv^cribed  by  the  President,  seeks 
to  select  those  men  for  present  military  service  vho  can  be  spared  best  from 
their  civil  capacities  and  by  such  selection  to  disturb  as  little  as  possible  con 
sistent  with  the  exigencies  of  the  emergency  the  industrial,  scientific,  and 
economic  interests  of  the  Nation. 

In  this  connection,  and  especially  referring  to  the  provisions  which  have  been 
made  for  enabling  young  men  pursuing  special  courses  of  scientific  training  to 
continue  their  studies,  your  attention  Is  invited  to  the  following  excerpts  from 
section  151  of  the  regulations  as  amended : 

"(6)  Under  such  regulations  as  the  Surgeon  General  may  prescribe 
and  upon  receiving  permission  from  the  Surgeon  General  to  do  so,  any 
medical  student  hospital  intern,  dentist,  dental  student,  veterinarian,  or 
veterinary  student  may  enlist  in  the  Enlisted  Reserve  Corps  of  the 
Medical  Department,  and  thereafter  upon  presentation  by  the  registrant 
to  his  local  board  of  a  certificate  of  a  commissioned  officer  of  the  Medical 
Department  of  the  Army  that  he  has  been  so  enllsled,  such  certificate 
shall  be  filed  with  the  questionnaire  and  the  registrant  shall  be  placed 
In  class  V  on  the  ground  that  he  Is  In  the  military  service  of  the  United 
States.    ♦     ♦    ♦ 
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*'(d)  Under  mich  regulations  as  the  Chief  of  Engineers  may  prescribe, 
a  proportion  of  the  students,  as  named  by  the  school  faculty,  pursuing 
an  engineering  course  in  one  of  the  approved   technical  engineering 
schools  listed  in  the  War  Department  may  enlist  in  the  Enlisted  Reserve 
Corps  of  the  Engineer  Department  and  thereafter,  upon  presentation 
by  the  registrant  to  his  local  board  of  a  certificate  of  enlistment,  such 
certificate  shall  be  filed  with  the  questionnaire  and  the  registrant  shall 
be  placed  In  class  V  on  the  ground  that  he  Is  in  the  military  service  of 
the  United  States/' 
Even  a  cursory  examination  of  these  provisions  will  disclose  their  wide  ap- 
plication.    The  heads  of  the  Medical  and  Engineering  Departments,  two  of 
the  Important  scientific  branches  of  the  Military  Establishment,  have  been 
given  almost  unlimited  discretion  In  selecting  and  providing  for  the  enlistment 
in  the  appropriate  reserve  corps  of  students  in  the  sciences  they  r^resent. 
By  granting  this  authority  the  principle  of  selective  system  Is  carried  to  Its 
logical  conclusion;  and  the  officers  particularly  learned  In  special  lines  are 
enabled  to  apply  their  peculiar  knowledge  In  formulating  rules  which.  In  their 
opinion,  best  subserve  the  scientific  and  military  Interests  of  the  Nation.     It 
will  be  noticed  that  in  this  way  a  large  proportion  of  the  classes  of  students 
mentioned  In  the  communication  from  the  committee  of  the  National  Academy 
of  Sciences  has  been  provided  for  In  present  regulations. 

In  considering  the  question  of  permitting  students  to  pursue  their  studies 
to  graduation.  It  should  be  remembered  that  a  large  per  cent  of  the  college 
and  university  students  of  the  country  are  included  within  the  draft  age,  and, 
in  view  of  the  present  urgent  need  for  young  and  healthy  men  for  the  Army, 
it  manifestly  would  be  unwise  to  accord  to  all  students  the  prlvll^?e  of  com- 
pleting their  courses.  Modern  war  can  not  be  waged  without  large  armies, 
and  unfortunately  large  armies  can  not  be  raised  without  great  hardship.  The 
problem,  therefore,  reduces  itself  to  a  selection  of  certain  classes  of  students 
pursuing  courses  of  sciences  deemed  most  essential  to  the  fundamental  nee<ls 
of  the  Nation  in  the  present  emergency.  This  has  been  done.  In  so  far  as  there 
are  appropriate  reserve  corim  available,  and  as  the  necessity  for  creating  new 
reserve  corps  becomes  apparent,  the  proper  steps  will  be  taken  toward  their 
organization. 

Referring  to  the  suggestion  that  man>'  district  boards  have  failed  to  recog- 
nize the  necessity  of  leaving  scientific  men  In  the  work  for  which  they  have 
been  especially  trained,  and  that  many  Industrial  establishments  of  the  utmost 
Importance  to  the  security  and  defense  of  our  country  are  being  seriously 
embarrassed  on  that  account,  attention  is  respectfully  invited  to  the  new  Selec- 
tive Service  Regulations.  By  these  regulations,  all  registrants  will  be  definitely 
classified  within  the  next  few  months  and  ample  provision  has  been  made 
therein  to  Insure  that  scientific  men  actively  engaged  In  industries  of  the  char- 
acter mentioned  above  will  be  placed  In  a  deferred  clasa     (Sees.  81-85-88.) 

It  Is,  of  course,  evident  that  the  selective-service  law  can  not  entirely  prevent 
the  loss  to  such  Industries  of  men  who  volunteer  or  seek  commissions  "  for  fear 
that  they  would  be  drafted  and  assigned  to  military  duties  of  such  a  character 
as  would  not  enable  them  to  render  to  their  country  the  greatest  service  of 
which  they  are  capable."  Just  this  situation  has,  however,  been  provided  for 
so  far  as  practicable  (1)  by  removing  the  uneasiness  of  registrants  by  a  defi- 
nite classification;  (2)  by  foreclosing  the  privilege  of  enlistment  to  registrants 
within  a  current  quota  of  their  local  boards,  and  thus  forcing  them  to  submit 
to  an  orderly  selection;  and  (3)  by  securing  the  necessary  data  In  their  ques- 
tionnaires for  enabling  the  Government  when  necessary  to  assign  them  to 
branches  of  the  Army  in  which  they  are  especially  qualified  to  serve.    In  this 
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connection  your  attention  is  Invited  to  pages  4  and  5  of  the  questionnaire  and 
section  149  of  the  Selective  Service  Regulations. 

Allow  me  to  express  my  appreciation  to  your  committee  for  Its  communica- 
tion and  to  invite  further  recommendations,  if,  in  the  light  of  the  al>ove  facts 
and  the  Selective  Service  Regulations,  additional  suggestions  for  the  perfection 
of  these  regulations  are  deemed  necessary. 
Very  truly,  yours, 

B.  H.  OsowTosR,  Provost  Marshal  General. 

REPORT  OF  COMMITTEE  ON  COMSTOCK  FUND. 

The  following  report  from  the  committee  of  the  Comstock  fund 
was  adopted : 

The  committee  on  the  Comstock  fund,  at  a  meeting  held  on  November  20, 
1917,  deeideil  to  recommend  to  the  academy  that  the  second  award  of  the  Com- 
stock prize  of  $1,500  be  made  to  Samuel  Jaclcson  Barnett  for  his  investigation 
on  magnetization  by  rotation. 

In  this  research  certain  very  important  and  fundamental  facts  are  estab- 
li^ed:  (1)  That  there  are,  within  the  iron,  currents  of  negative  electricity  In 
orbital  revolution;  (2)  that  these  gyrostatic  systems  have  inertia  and  are  capa- 
ble of  definite  orientation  or  arrangement  by  the  rotation  of  the  body  without 
the  action  of  any  external  magnetic  field ;  and  (8)  that  such  orientation  mani- 
fests itself  as  a  magnetization  of  the  body  as  a  whole. 

This  experiment  Is  of  the  utmost  significance  in  the  theory  of  magnetism 
and  is  far  reaching  in  its  bearings  upon  our  views  of  the  ultimate  constitution 
of  matter. 

Edw.  L.  Nichols,  Chaimwn. 

AMENDMENTS  TO  CONSTITUTION  AND  RULES. 

The  following  amendment  to  the  constitution,  Article  III,  section 
1,  reported  from  the  council  and  returned  to  the  academy  from  the 
committee  of  the  whole  with  favorable  recommendation  was  adopted: 

That  the  academy  shall  hold  one  stated  meeting,  called  the  annual  meeting 
in  April  of  each  year  in  the  city  of  Washington,  and  another  stated  meeting, 
called  the  autumn  meeting,  at  a  place  to  be  determined  by  the  council.  The 
council  shall  also  have  iwwer  to  fix  the  date  of  each  meeting. 

The  following  rule.  III,  1,  recommended  by  the  council  was 
adopted : 

The  annual  meeting  of  the  academy  shall  begin  on  the  fourth  Monday  in 
ApriL 

The  committee  of  the  whole,  upon  recommendation  of  the  council, 
considered  the  following  amendment  to  the  constitution  and  re- 
ported it  for  favorable  action  by  the  academy  at  the  annual  meeting 
in  1918: 

That  the  constitution  be  amended  by  substituting  in  Article  II,  section  1,  line 
3  (Report,  1916),  the  word  "four"  for  the  word  "six"  so  that  it  wiU  read 
♦  ♦  ♦  ••  for  a  term  of  four  years  **  ♦  ♦  ♦  to  take  eifect  on  the  expiration 
of  the  term  of  office  of  the  present  Incumbents  or  in  case  of  a  vacancy. 
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Article  II,  section  1,  when  amended  to  read: 

Section  1.  The  officers  of  the  academy  shall  be  a  president,  a  vice  president, 
a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all  of  whom  shall  be 
elected  for  a  term  of  four  years  by  a  majority  of  votes  present,  at  the  first 
stated  meeting  after  the  expiration  of  the  current  terms,  provided  that  exist- 
ing officers  retain  their  places  until  their  successors  are  elected.  In  case  of  a 
vacancy  the  election  for  four  years  shall  be  held  in  the  same  manner  at  the 
meeting  when  such  vacancy  occurs,  or  at  the  next  stated  meeting  thereafter,  as 
the  academy  may  direct.  A  vacancy  in  the  office  of  treasurer  or  home  secretary 
may,  however,  be  filled  by  apix)intment  of  the  president  of  the  academy  until 
the  next  stated  meeting  of  the  academy. 

THE  WATSON  FUND. 

The  following  motion  relating  to  the  administration  of  the  Watson 
fund,  adopted  at  the  business  session  of  April  16,  1917,  which  was 
found  to  conflict  with  a  clause  in  the  will  of  James  Craig  Watson, 
was  rescinded : 

That  the  trustees  of  the  Watson  fund  be  authorized  to  act  for  the  Academy 
in  the  approval  of  grants  and  to  report  such  action  to  the  academy  at  the  next 
stated  meeting. 

PROCEEDINGS  DEFICIT. 

Under  business  from  the  council  a  statement  of  the  financial  con- 
dition of  the  Proceedings  was  laid  before  the  academy  in  consid- 
erable detail.  To  meet  the  anticipated  deficit  of  $5,000  in  the  con- 
duct of  the  Proceedings  to  July  1,  1918,  Mr.  Pupin  announced 
that  three  members  of  the  academy  had  agreed  to  be  responsible  for 
one-half  of  this  sum.  The  chairman  of  the  finance  committee,  Mr. 
Davenport,  reported  that  his  committee  had  raised  $1,185  for  the 
same  purpose.  After  discussion  by  the  president,  the  chairman  of 
the  editorial  board,  and  Messrs.  Hale,  Meltzer,  John  M.  Clarke,  and 
the  home  secretary,  it  appeared  to  be  the  sense  of  the  meeting  that 
further  financial  arrangements  be  left  in  the  hands  of  the  finance 
committee. 

The  academy  further  considered  securing  additional  subscriptions 
for  the  Proceedings,  and  upon  the  recommendation  of  the  council 
adopted  the  following  resolution: 

That  the  editorial  board  recommend  to  the  academy  that  each  member  of 
the  academy  be  responsible  for  one  subscription  to  the  Proceedings,  to  be  paid 
for  by  the  member  or  by  a  subscriber. 

CONTRIBUTIONS  TO  THE  SUPPORT  OF  THE  PROCEEDINGS. 

The  finance  committee  of  the  Proceedings  begs  to  report  that  it  received  the 
following  contributions,  totaling  $1,185: 

George  R.  Agasslz,  14  Ashburton  Place,  Boston $100 

N.  L.  Brltton,  New  York  Botanical  Garden,  New  York 100 

John  J.  Carty,  American  Telegraph  &  Telephone  Co.,  New  York,  N.  Y—      100 
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C.  R.  Crane.  Chicago,  III $125 

H.  BL  Donaldson,  Wlstar  Institute,  Phllatlelplila 25 

E.  H,  Hall,  Cambridge,  Mass 25 

Mrs.  E.  H.  Harrlman,  1  East  Sixty-ninth  Street,  New  York,  N.  Y 100 

Julius  Rosenwald,  Chicago,  111 125 

Henry  L.  Hlgglnson,  44  State  Street,  Boston,  Mass 100 

Anonymous,  through  Frank  LlUie,  Chicago,  111 125 

Graham  Lusk,  Cornell  Medical  College,  New  York,  N.  Y 60 

S.  J.  Meltzer,  Rockefeller  Institute,  New  York 10 

Henry  F.  Osborn,  American  Museum  of  Natural  History,  New  York,  N.  Y_  25 

Harold  H.  Swift,  Chicago,  111 125 

Ellhu  Thompson,  Lynn,  Mass 25 

J.  F.  Kemp,  219  Lynch  Building,  Tulsa,  Okla 25 


1,185 

0.  D.  Davenport,  Chairman. 
Fbank  R.  Ijllie, 
Raymond  Peakl. 
NoVEliBEB  15,  1917. 

The  following  resolution  was  unanimously  adopted : 

That  the  home  secretary  be  requested  to  transmit  the  thanks  of  the  academy 
to  the  provost  of  the  University  of  Penns>'lvania,  the  president  of  the  American 
Philosophical  Society,  the  president  of  the  Academy  of  Natural  Sciences  of 
Philadelphia,  and  the  members  of  the  local  committee  for  the  courtesies  ex- 
tended to  the  members  of  the  National  Academy  of  Sciences  at  the  autiunn 
meeMng,  1917. 

SCIENTIFIC  SESSIONS. 

MEETING   OP   NOVEMBER   so-az.    19x7. 

Tuesday,  November  20. 

Edwin  F.  Smith,  Bureau  of  Plant  Industry,  United  States  Department  of 
Agriculture :  The  wheat  problem  of  the  United  States. 
.  Lil)erty  H.  Bailey :  The  modern  systematist. 

Bradley  M.  Davis,  University  of  Pennsylvania:  A  criticism  of  the  evidence 
for  the  mutation  theory  of  De  Vrles  from  the  behavior  of  CEnothera  in  crosses 
and  In  selfed  lines.     (By  Invitation.) 

Jacques  Loeb,  Rockefeller  Institute :  The  chemical  mechanism  of  regeneration. 

Henry  H.  Donaldson,  the  Wlstar  Institute:  A  comparison  of  growth  changes 
in  the  nervous  system  of  the  rat  with  the  corresponding  changes  in  man. 

Charles  B.  Davenport,  Station  for  Experimental  Evolution,  Carnegie  Institu- 
tion :  Hereditary  tendency  to  form  nerve  tumors. 

Lafayette  B.  Mendel  and  Thomas  B.  Osborne,  Yale  University:  Food  hor- 
mones or  vltamlnes  In  some  animal  tissues.     (To  be  presented  by  L.  B.  Mendel.) 

Edgar  F.  Smith  and  Walter  K.  Van  Haagen,  University  of  Pennsylvania :  The 
atomic  weight  of  boron. 

Samuel  J.  Meltzer  and  John  Auer,  Rockefeller  Institute :  The  effect  of  Intra- 
venous injection  of  magnesium  sulphate  upon  tetanus — ^wlth  a  lantern  slide 
demonstration  by  J.  Auer.     (By  invitation.) 
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Simon  Flexner,  Rockefeller  Institute :  Chemotherapy  of  spirochetal  infections. 
(For  Dr.  Jacobs  and  Dr.  Brown.) 

Clarence  R  McClung,  University  of  Pennsylvania:  Possible  action  of  the 
sex — determining  mechanism.     (By  Invitation.) 

Thomas  H.  Morgan,  0>lambia  University :  The  cause  of  Mosaics  and  Gynan- 
dromorplis  in  Drosophila. 

Herbert  B.  Ives,  Physical  Ijaboratory — The  United  Gas  Improvement  Co.: 
Spectrum  analysis  by  differential  persistence  of  vision.     (By  Invitation.) 

WEDNESDAY,  NOVEllBER  ax. 

Charles  G.  Abbot,  Smithsonian  Astrophysical  Observatory:  The  atmosphere 
and  terrestrial  radiation. 

Edward  Kasner,  (Columbia  University:  Geometric  aspects  of  the  theory  of 
heat 

Oliver  E.  Glenn,  University  of  Pennsylvania :  Invariants  which  are  fonctionfl 
of  parameters  of  the  transformation.    (By  invitation.) 

Edwin  H.  Hall,  Harvard  University:  The  validity  of  the  thermoelectric 
d  V. 

equation  P=T . 

d  T 

Eidwln  H.  Hall,  Harvard  University:  A  thermoelectric  diagram  on  the  P.  V. 

plane. 

William  B.  Scott,  Princeton  University :  The  Astrapotherla  of  the  Patagonlan 
Miocene. 

Henry  F.  Osborn,  American  Museum  of  Natural  History:  Evolution  of  tlie 
Tltanotheres ;  Final  Conclusions. 

Eric  Doollttle,  University  of  Pennsylvania :  Study  of  the  motions  of  48  double 
stars.     (By  Invitation.) 

Gustav  StrOmberg,  Mount  Wilson  Solar  Observatory,  Carnegie  Institution: 
(Introduced  by  Walter  S.  Adams.)  A  determination  of  the  solar  motion  and 
of  stream  motion  based  on  absolute  magnitudes.    (Read  by  Prof.  Hale.) 

Armln  O.  Leuschner,  University  of  California:  On  finite  velocity  of  gravita- 
tion as  a  possible  factor  In  stellar  evolution. 

Alfred  G.  Mayer,  marine  laboratory,  Carnegie  Institution :  The  coral  reefs  of 
Tutnlla,  Samoa. 

William  M.  Davis,  Harvard  University:  The  subsidence  of  volcanic  islands. 

William  M.  Davis,  Harvard  University :  A  duty  of  the  International  Associa- 
tion of  Academies. 

William  H.  Holmes,  Ignited  States  National  Museum:  The  work  of  the  an- 
thropology committee  of  the  National  Research  0)uncll. 

Edward  L.  Thorndlke,  CJolumbla  University:  The  work  of  the  psychological 
committee  of  the  National  Research  0)uncll. 

(3eorge  E.  Hale,  Mount  Wilson  Solar  Observatory,  Carnegie  Institution :  The 
work  of  the  National  Research  0)uncil. 

Louis  V.  Pirrson,  Yale  I'^niverslty ;  Biographical  memoir  of  James  D.  Dana. 
(Read  by  tlUe.) 

William  J.  Humphreys,  United  States  Weather  Bureau:  (Introduced  by 
A.  L.  Day.)    Biographical  memoir  of  Cneveland  Abbe.    (Read  by  title.) 

B.  H.  Hall :  Biographical  memoir  of  Benjamin  Osgood  Pierce. 
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DECEASED  MEMBERS. 

WILLIAM  BULLOCK  CLARK. 

Dr.  William  Bullock  Clark,  professor  of  geology  in  the  Johns 
Hopkins  University,  eminent  for  his  contributions  to  geology,  died 
suddenly  from  apoplexy  on  July  27  at  his  summer  home  at  North 
Haven,  Me- 

William  Bullock  Clark  was  bora  at  Brattleboro,  Vt.,  December 
15,  1860.  His  parents  were  Barna  A.  and  Helen  (Bullock)  Clark. 
Among  his  early  ancestors  were  Thomas  Clarke,  who  came  to 
Plymouth,  Mass.,  in  the  ship  Arm  in  1623,  and  who  was  several 
times  elected  deputy  to  the  general  court  of  Plymouth  Colony; 
Richard  Bullock,  who  came  to  Salem,  Mass.,  in  1643 ;  John  Howland, 
a  member  of  council,  assistant  to  the  governor,  and  several  times 
deputy  to  the  general  court  of  Plymouth  Colony,  who  came  to 
Plymouth  in  the  Mayflower  in  1620 ;  John  Tilly,  who  likewise  came 
in  the  Mayflower  \  and  John  Gorham,  captain  of  Massachusetts  troops 
in  King  Philip's  War.  Among  later  ancestors  were  William  Bullock, 
i-olonel  of  Massachusetts  troops  in  the  French  and  Indian  War,  and 
Daniel  Stewart,  a  minuteman  at  the  battle  of  Lexington  in  1776. 

Prof,  Clark  studied  under  private  tutors  and  at  the  Brattleboro 
High  School,  from  which  he  graduated  in  1879.  He  entered  Amherst 
College  in  the  autumn  of  1880  and  graduated  with  the  degree  of 
A.B.  in  1884.  He  inmiediately  went  to  Germany  and  from  1884  to 
1887  pursued  geological  studies  at  the  University  of  Munich,  from 
which  he  received  the  degree  of  doctor  of  philosophy  in  1887.  Subse- 
quently he  studied  at  Berlin  and  London,  spending  much  time  in  the 
field  with  membei-s  of  the  geological  surveys  of  Prussia  and  Great 
Britain. 

Before  leaving  Munich  Dr.  Clark  was  offered  and  accepted  the 
position  of  instructor  in  the  Johns  Hopkins  University.  He  was 
instructor  from  1887  to  1889,  associate  from  1889  to  1892,  associate 
professor  from  1892  to  1894,  when  he  became  professor  of  geology 
and  head  of  the  department.  He  was  for  a  long  time  a  member 
of  the  academic  council — the  governing  body  of  the  university — and 
always  took  a  very  active  interest  in  its  affairs,  acting  as  one  of  the 
committee  of  administration  while  the  university  was  without  a 
presid^it. 

In  1889  be  was  also  appointed  an  assistant  geologist  on  the  United 
States  Geological  Survey  and  detailed  for  work  on  the  Cretaceous 
and  Tertiary  formations  of  the  Atlantic  coastal  plain.  At  the  same 
time  he  was  requested  to  prepare  the  correlation  bulletin  on  the 
Eocene,  one  of  a  series  of  reports  which  were  presented  to  the  tnter- 
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national  Geological  Congress  in  Washington  in  1S91.  Prof.  Clark 
spent  the  siimnier  of  1889  in  a  study  of  the  Eocene  deposits  of  the 
far  West  while  the  remaining  period  was  occupied  in  the  investiga- 
tion of  the  Eocene  formations  of  the  Atlantic  border.  He  was  ad- 
vanced to  geologist  on  the  staff  of  the  United  States  Geological  Sur- 
vey in  1894  and  held  that  position  until  1907,  from  which  time  he 
acted  as  cooperating  geologist. 

Prof.  Clark  organized  the  Maryland  State  Weather  Sen^ice  in 
1892,  of  which  he  was  appointed  the  director.  He  held  the  position 
continuously  to  the  time  of  his  death.  In  1896  he  organized  the 
Maryland  Geological  Survey,  and  was  State  geologist  from  the 
establishment  of  that  bureau.  The  geological  survey  was  enlarged 
in  scope  in  1898  by  the  addition  of  a  highway  division,  which 
was  instructed  to  investigate  and  report  on  the  conditions  of  the 
roads  of  the  State  and  the  best  means  for  their  improvement,  and 
Prof.  Clark  and  his  associates  through  their  publications  and  ad- 
dresses aroused  much  interest  in  the  subject  throughout  the  State. 
In  1904  the  duties  of  the  highway  division  were  much  increased  by 
the  appropriation  of  $200,000  annually,  to  be  met  by  a  similar  amount 
from  the  counties  for  the  building  of  State-aid  roads  by  the  survey. 
A  sum  exceeding  $200,000  was  also  subsequently  appropriated  for 
the  building  of  State-aid  roads  by  the  survey,  at  the  expense  of  the 
State  alone,  of  a  highway  connecting  Baltimore  and  Washington. 
The  duties  of  the  highway  division  were  transferred  in  1910  to  a 
newly  organized  State  roads  commission,  of  ^which  Prof.  Clark 
was  made  a  member  and  which  position  he  held  until  1914.  Nearly 
$2,000,000  had  been  expended,  however,  by  the  State  geological  sur- 
vey in  the  supervision  and  building  of  roads  up  to  the  date  of  tlie 
transfer. 

Under  an  act  of  legislature  passed  in  1900  Prof.  Clark  was  ap- 
pointed commissioner  for  Maryland  by  the  governor  to  represent 
the  State  in  the  resurvey  of  the  Maryland-Pennsylvania  boundary, 
commonly  known  as  the  Mason  and  Dixon  Line.  This  survey  was 
completed  lour  years  later  and  an  elaborate  report  prepared.  In 
1906  he  was  made  a  member  of  the  Maryland  State  board  of  For- 
estry and  elected  as  its  executive  officer,  which  position  he  held  at 
the  time  of  his  death.  The  governor  appointed  him  in  1908  a  mem- 
ber of  the  State  conservation  commission. 

Prof.  Clark  organized  and  directed  the  preparation  of  the  official 
State  exhibits  of  Maryland  mineral  resources  at  the  Buffalo,  Charles- 
ton, St.  Louis.  Jamestown,  and  San  Francisco  Expositions  in  1901, 
1902,  1904,  1907,  and  1915.  These  exhibits  attracted  much  atten- 
tion at  the  time  and  received  a  large  number  of  conspicuous  awards. 
These  exhibits  have  been  permanently  installed  as  n  State  mineral 
exhibit  at  the  statehouse  in  Annapolis. 
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When  President  Roosevelt  invited  the  governors  of  the  States  to 
a  conference  on  conservation  at  the  White  House  in  May,  1908,  it 
was  arranged  that  each  governor  should  appoint  three  advisers  to 
accompany  him.  Prof.  Clark  was  one  of  the  Maryland  advisers 
and  took  part  in  the  conference. 

After  the  great  Baltimore  fire  in  1904  the  mayor  of  the  city  ap- 
pointed Prof.  Clark  a  member  of  an  emergency  committee  to  pre- 
pare plans  for  the  rehabilitation  of  the  burned  district,  and  for  sev- 
eral months  he  served  as  vice  chairman  of  the  important  subcommit- 
tee on  streets,  parks,  and  docks,  whose  plans  resulted  in  the  great 
changes  subsequently  carried  out.  The  following  year  he  was  ap- 
pointed by  the  mayor  a  member  of  a  committee  to  devise  a  plan  for 
a  sewerage  system  for  the  city,  which  resulted  in  the  building  of 
the  present  modem  system  of  sewers.  Again,  in  1909,  the  mayor 
also  appointed  him  a  member  of  a  committee  for  devising  a  plan  for 
the  development  of  a  civic  center  for  Baltimore, 

From  1901  Prof.  Clark  was  president  of  the  Henry  Watson 
Children's  Aid  Society,  of  Baltimore,  and  was  a  delegate  to  the  White 
House  conference  called  by  President  Roosevelt  in  February,  1909, 
to*consider  the  subject  of  the  dependent  child.  He  was  also  a  mem- 
ber of  the  executive  committee  of  the  State  tuberculosis  association 
and  a  vice  president  and  chairman  of  the  executive  committee  of  the 
federated  charities  of  Baltimore. 

Numerous  scientific  societies  elected  him  to  membership,  among 
them  the  National  Academy  of  Sciences,  of  which  he  was  chair- 
man of  the  geological  section,  the  American  Philosophical  Soci- 
ety, the  Philadelphia  Academy  of  Natural  Sciences,  the  American 
Academy  of  Arts  and  Sciences,  the  Deutsche  Geologische  Gesell- 
scharft,  the  Washington  Academy  of  Sciences,  Paleontologische  Geseli- 
schaft,  and  the  American  Association  for  the  Advancement  of 
Science.  He  was  councillor  and  treasurer  of  the  Geological  Society 
of  America  at  the  time  of  his  death.  In  1904  he  was  elected  a  foreign 
con-espondent  of  the  Geological  Society  of  London.  He  was  also 
president  of  the  Association  of  State  Geologists.  Amherst  conferred 
on  him  the  degree  of  LL.  D.  in  1908.  He  had  numerous  oflfers  from 
other  institutions,  perhaps  the  most  important  being  the  professor- 
ship and  head  of  the  department  of  geology  at  Harvard  University, 
but  all  of  these  were  refused,  and  his  devotion  to  Hopkins  and  the 
ideals  for  which  it  stood  was  unswerving. 

At  the  time  of  the  International  Geological  Congress  in  St.  P^eters- 
burg  in  1897  Prof.  Clark  was  an  official  delegate  from  the  United 
States  and  spent  several  months  in  an  extended  trip  through  Russia 
and  its  Provinces.  In  1906  he  spent  the  summer  on  an  expedition 
to  central  Alaska,  visiting  the  region  to  the  north  of  Prince  William 
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Sound.     He  traveled  extensively  in  we^stern  America  and  Mexico, 
reaching  distant  portions  of  the  western  Sierra  Madre  district. 

With  the  outbreak  of  the  war  Prof.  Clark  became  actively  inter- 
ested in  problems  of  defense  and  economic  preparedness.  He  was 
appointed  a  member  of  the  National  Research  Council  and  was 
chairman  of  the  subcommittee  on  road  materials  and  a  member  of 
the  committee  on  camp  sites  and  water  supplies.  He  was  also  chair- 
man of  the  committee  on  highways  and  natural  resources  of  the 
Maryland  Council  of  Defense. 

Prof.  Clark  made  numerous  contributions  to  geological  literature, 
his  work  being  confined  largely  to  the  Cretaceous  and  Tertiary 
formations  of  the  Atlantic  coastal  plain  and  the  Carboniferous 
deposits  of  the  central  Appalachian  region.  Prof.  Clark's  chief 
paleontological  interest  was  centered  in  the  Echinoidea,  to  the  eluci- 
dation of  which  group  he  published  several  monographs.  One  of  his 
monuments  will  be  the  series  of  i^eports  of  the  Maryland  Geological 
Survey,  which  set  a  new  standard  for  State  publications,  both  as  to 
subject  matter  and  bookmaking.  The  systematic  reports  in  which 
he  was  most  interested  will  be  of  perennial  service  to  science. 

He  was  a  member  of  numerous  clubs,  including  the  University, 
Maryland,  of  which  he  was  a  vice  president,  Baltimore  Country, 
Johns  Hopkins,  and  City  Clubs,  of  Baltimore,  and  the  Cosmos  Club, 
of  Washington. 

He  was  married  October  12, 1892,  to  Ellen  Clarke  Strong,  daughter 
of  the  late  Edward  A.  Strong,  of  Boston,  and  had  four  childi*en — 
Edward  Strong,  Helen  (who  was  recently  married  to  Capt.  H. 
Findlay  French),  Atherton,  and  Marion,  all  of  whom  survive  him. 

Prof.  Clark's  administrative  ability  and  professional  attainments 
are  largely  responsible  for  the  extensive  development  bi  Maryland's 
mineral  resources,  and  his  loss  will  be  severely  felt  in  all  quarters. 
He  was  always  keenly  interested  in  the  educational  value  of  the  work 
of  the  various  State  bureaus  which  he  directed  and  had  just  finished 
writing  a  geography  of  Maryland  for  school-teachers.  At  the  time 
of  his  death  he  was  engaged  in  writing  a  i-eport  on  the  underground 
waters  of  the  State  and  another  on  the  coals. 

(Abstract  from  Science,  n.  s.  Vol.  XLVI,  No.  1179,  p.  104.) 

ARNOLD  HAGUE. 

xirnold  Hague,  the  able  geologist  and  a  man  of  rare  personal  gifts, 
was  born  in  Boston  December  3, 1840,  and  died  at  his  home  in  Wash- 
ington May  14, 1917.  The  immediate  cause  of  his  death  was  cerebral 
hemorrhage,  and  was  undoubtedly  hastened  by  his  recent  fall  in 
Albany  w^hile  attending  a  meeting  of  the  Geological  Society  of 
America.     For  nearly  50  years  he  was  prominent  in  the  geological 
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affairs  of  the  country.  His  parents,  the  Rev.  Dr.  William  Hague,  a 
noted  clergyman  and  writer,  and  Mary  Bowditch  (Moriarty)  Hague, 
lived  in  Boston  during  his  youth.  There 'his  education  began,  but 
later  he  attended  the  Albany  Academy. 

James  D.  Hague,  his  elder  brother,  studied  mining  engineering  at 
the  Lawrence  Scientific  School  of  Harvard,  and  Arnold  may  have 
acquired  from  him  his  taste  for  geology.  At  the  Sheffield  Scientific 
School  of  Yale,  where  Arnold  Hague  graduated  (Ph.  B.)  in  1863,  he 
met  as  classmate  Clarence  King,  who  had  much  to  do  with  his  career. 
Three  years  in  succession  Hague  studied  in  Europe  at  the  Universities 
of  Gottingen  and  Heidelberg  and  the  Freiberg  School  of  Mines. 
While  in  Bunsen's  laboratory  he  devoted  himself  chiefly  to  chemistry 
and  mineralogy.  The  spring  of  1865  found  him  in  Freiberg,  where 
he  met  S.  F.  Emmons.  They  were  especially  congenial,  and  with  the 
same  bent  they  soon  became  and  continued  through  life  devoted 
friends  and  colleagues.  Hague  in  his  excellent  memoir  of  Emmons 
tells  much  of  himself.  Indeed,  much  of  that  loving  tribute  to  his 
friend  reads  like  an  autobiography.  He  writes :  "  I  was  always  ready 
to  lay  aside  metallurgical  studies  for  field  geology.  Together  we 
took  all  the  week-end  excursions  with  dear  old  Bernhard  von  Cotta^ 
visiting  many  parts  of  Saxony  and  studying  petrology  as  laid  down 
in  that  now  antiquated  textbook,  Cotta's  '  Die  Gesteinlehre '  (Zweite 
Auflage,  1862).  Many  an  evening  Emmons  and  I  spent  together  over 
the  map  of  Saxony,  acquiring  our  initiative  experience  in  geological 
cartography,  which  later  stood  us  in  good  service.  Both  came  to 
realize  the  influence  of  Cotta  upon  our  future  careere,  as  he  gave  us 
much  of  his  time.  In  this  way,  during  these  few  months  of  German 
student  life,  was  formed  a  friendship  that  always  endured." 

Hague  I'etumed  to  his  home  in  Boston  in  December,  1866,  and  soon 
received  from  his  friend,  Clarence  King,  an  offer  to  join  in  the  geo- 
logical exploration  of  the  fortieth  parallel,  which  King  was  just  suc- 
ceeding in  carrying  through  Congress  without  the  customary  delay. 
Hague  lost  no  time  in  bringing  Emmons  to  the  attention  of  King,  who 
secured  him,  at  first  as  a  volunteer,  for  the  fortieth  parallel  survey. 
Work  began  on  the  Pacific  coast  in  1867,  and  the  party  went  thither 
by  way  of  Panama.  The  only  other  available  route  was  by  Wells^ 
Fargo  &  Co.'s  overland  stage,  a  tedious,  not  to  say  dangerous,  journey. 

Hague  and  Emmons  had  separate  parties  in  the  field,  and  King, 
with  his  own  camping  outfit  and  greater  freedom  of  motion,  con- 
ducted special  investigations  over  the  whole  region,  all  parties  meet- 
ing frequently  for  conference.  The  topographic  and  geologic  sur- 
veys of  a  belt  100  miles  in  width  along  the  proposed  route  of  the 
Central  &  Union  Pacific  Railroad  proceeded  together  from  the  Hum- 
boldt country  of  western  Nevada  to  the  Great  Plains  east  of  the 
Rockies.     Field  work  was  finally  completed  late  in  the  autumn  of 
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1872,  but  it  should  be  borne  in  mind  that  finished  topographic  mapd 
on  which  the  areal  geology  was  to  be  shown,  as  Hague  remarks,  were 
seldom  in  the  hands  of  the  geologists  till  a  year  after  completing  the 
field  work. 

After  the  completion  of  the  field  work  the  final  preparation  of 
the  report  with  its  accompanying  atlas  was  accomplished  in  New 
York,  where  Mr.  King  and  his  two  colleagues  worked  together  and 
lived  in  ties  of  closest  friendship. 

Hague's  first  scientific  publications,  "Chemistry  of  the  Washoe 
Process  "  and  the  "  Geology  of  the  White  Pine  District,"  occurred  in 
1870,  when  he  was  30  years  of  age.  They  grew  out  of  his  fortieth 
parallel  work  and  appeared  in  Volume  III  of  that  organization.  The 
great  work.  Descriptive  Geology,  of  which  Hague  and  Emmons 
were  joint  authors,  appeared  as  Volume  II,  in  1877.  King  published 
Systematic  Geology,  Volume  I,  in  1878. 

For  a  comparative  study,  the  fortieth  parallel  geologists  in  1870 
visited  the  Cascade  Eange.  King  climbed  Mount  Shasta;  Hague 
climbed  Mount  Hood ;  and  Emmons,  Mount  Rainier.  They  observed 
about  these  lofty  volcanoes  the  first  active  glaciers  noted  in  the 
United  States,  and,  using  the  lavas  collected,  Hague  and  Iddings 
made  comparative  study  of  the  volcanic  rocks  of  the  Cascade  Range 
and  the  Great  Basin. 

In  1877  Hague  received  the  appointment  as  Government  geologist 
of  Guatemala,  and  traveled  extensively  over  the  Republic,  visiting 
mines  and  active  volcanic  centers.  The  following  year  he  was  en- 
gaged by  the  Chinese  Government  to  examine  gold,  silver,  and  lead 
mines  in  northern  China. 

Congress  created  the  bureau  of  the  United  States  Geological  Sur- 
vey in  1879,  thus  withdrawing  congressional  authorization  from 
existing  surveys  and  exploration  parties  and  accomplishing  a  com- 
plete reorganization.  Clarence  King  was  appointed  the  first  director, 
and  took  the  oath  of  office  May  24.  Arnold  Hague,  who  had  re- 
turned to  the  United  States,  was  appointed  a  geologist  in  the  United 
States  Geological  Survey  July  8,  1879,  but  did  not  take  the  oath  of 
office  until  April  10  of  the  following  year. 

Under  the  new  organization  he  was  sent  to  Nevada  to  study  the 
geology  of  the  Eureka  district.  His  report,  published  in  1893,  is 
Monograph  22  of  the  United  States  Geological  Survey.  In  1883 
he  was  made  geologist  of  the  Yellowstone  National  Park.  With  the 
aid  of  a  number  of  able  assistants  and  specialists  the  general  study 
of  the  Yellowstone  National  Park  was  completed  some  years  ago  and 
the  results  published  as  Monograph  82,  part  2,  leaving  part  1  to  be 
prepared  as  a  final  report  by  Mr.  Hague.  It  is  to  include  a  special 
study  of  the  geysers,  which  engaged  his  attention  for  a  number  of 
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years.     This  work,  his  last  and  greatest,  Hague  leaves  practically 
complete. 

Mr.  Hague,  in  addition  to  his  larger  reports,  has  contributed  papers 
to  a  number  of  scientific  periodicals,  especially  to  this  Journal. 
.\mong  these  may  be  mentioned  the  "Early  Tertiary  Volcanoes  of 
the  Absaroka  Range,"  delivered  as  his  presidential  address  before 
the  Geological  Society  of  Washington,  and  "  The  origin  of  the  ther- 
mal waters  in  the  Yellowstone  National  Park,"  his  presidential  ad- 
dress before  the  Geological  Society  of  America.  His  bibliography 
of  scientific  papers  includes  39  titles,  the  last  of  which  is  the  memoir 
to  his  life-long  and  devoted  friend,  S.  F.  Emmons,  published  in  1913 
by  the  National  Academy  of  Sciences. 

Hague  was  a  fellow  of  the  Geological  Society  of  America,  of  which 
he  was  president  in  1910,  of  the  Geological  Society  of  London,  and 
a  member  of  numerous  other  scientific  societies.  In  1885  he  was 
elected  to  the  National  Academy  of  Sciences,  of  which  he  was  an 
active  member  and  ofiicer.  As  a  member  of  the  commission  appointed 
at  the  request  of  the  United  States  Government  by  the  National 
.\cadeiny  of  Sciences,  he  had  much  to  do  with  the  plan  for  our 
national  forest  reserves. 

Columbia  University  honored  him  with  the  degree  Sc.  D.  in  1901, 
and  in  1906  he  received  the  degree  of  LL.  D.  of  the  University  of , 
Aberdeen.    He  was  vice  president  of  the  International  Geological 
Congress  at  Paris  1900,  Stockholm  1910,  and  Toronto  1913.    Novem- 
ber 14,  1893,  he  married  Mary  Bruce  Howe,  of  New  York. 

Mr.  Hague  was  not  a  ready  writer  nor  voluminous,  but  exact.  He 
aimed  more  to  write  well  and  truly  than  much.  He  was  a  charming 
host,  and  there  are  but  few  scientific  men  in  America  who  have  had 
HO  wide  a  circle  of  devoted  friends  as  Arnold  Hague. 

(Extract  by  J.  S.  Diller  from  the  American  Journal  of  Science, 
VToL  XLIV,  July,  1917.) 

FRANKLIN  PAINE  MALL. 

Franklin  Paine  Mall,  professor  of  anatomy  in  the  Johns  ITo])kiiid 
Medical  School  and  director  of  the  department  of  embryology  of 
the  Carnegie  Institution  of  Washington,  was  born  in  Belle  Plaine, 
Iowa,  September  28, 1862,  and  died  in  Baltimore  November  17,  1917, 
from  complications  following  an  operation  for  gallstones.  He  wad 
the  son  of  Francis  and  Louise  (Miller)  Mall,  both  of  German  descent. 
In  1895  he  married  Mabel  Stanley  Glover,  of  Washington,  D.  C.  Hei 
is  stirVived  by  his  widow  and  two  daughters. 

•  Dr.  Mali's  early  education  was  obtained  in  public  and  private 
athoffiB  near  his  home.  He  graduated  in  medicine  from  the  tJnl- 
versity  of  Michigan  in  1883,  and  then  went  to  Germany,  where  he 
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studied  fii-st  in  Heidelberg,  and  later  under  His  and  Ludwig  in 
Leipzig.  Upon  his  return  to  America  he  became  a  fellow  in  pa- 
thology at  the  Johns  Hopkins  University  (1886-1888),  and  instructor 
in  pathology  from  1888-89.  He  then  went  to  Clark  University  as 
adjunct  professor  of  vertebrate  anatomy  (1889-1892).  In  1892  he 
was  called  to  the  University  of  Chicago  as  professor  of  anatomy; 
and  finally,  when  the  Johns  Hopkins  Medical  School  opened  (1893), 
he  undertook  the  direction  of  the  new  department  of  anatomy,  which 
he  continued  until  the  time  of  his  death.  In  1915  he  was  made 
director  of  the  newly  established  department  of  embryology  of  the 
Carnegie  Institution  of  Washington. 

In  science  Di*.  Mall  ranks  with  the  great  leaders  of  his  genera tion» 
and  his  work,  embodied  in  104  publications,  leads  up  to  important 
scientific  generalizations.  In  anatomy  he  broke  away  fi'om  the  study 
of  pure  morphology  and  studied  structure  from  the  standpoint  of 
how  all  the  tissues  of  an  organ  are  adapted  to  its  functions.  This 
work  led  to  the  conception  that  most  organs  are  made  up  of  struc- 
tural units  which  are  equal  in  size  and  function.  In  embryology  he 
was  tlie  first  to  trace  the  development  of  an  individual  organ  from 
its  early  embryonic  form  to  its  adult  state,  a  type  of  work  which  may 
be  summed  up  with  the  term  orgarvGyene»is. 

The  later  years  of  his  life  were  devoted  to  the  organization  of  the 
department  of  embryology-  of  the  Carnegie  Institution  of  Washing- 
ton. In  this  department  was  incorporated  the  large  and  unique  col- 
lection of  human  embryos  which  owed  its  origin  to  30  years  of  untir- 
ing effort  on  the  part  of  Dr.  Mall.  One  of  the  most  striking  points 
in  his  career  is  that,  in  these  years  devoted  to  the  organization  of  a 
new  institute,  he  accomplished  some  of  his  be^st  scientific  work.  He 
finished  an  exhaustive  study  of  abnormal  embryos,  and  had  plans  un- 
der way  for  the  completion  of  the  study  of  organogenesis  and  for  the 
analysis  of  ])robleins  associated  with  gi'owth,  which  need  for  their 
solution  large  amounts  of  material  and  expert  technical  assistance. 

In  addition  to  his  numerous  contributions  to  the  development  of 
science,  Dr.  Mall  was  a  great  teacher.  He  will  be  remembered  as  hav- 
ing ti'ained  a  large  group  of  men  who  are  now  prominent  in  scientific 
medicine.  He  was  an  active  force  in  the  reorganization  of  the  Ajmer- 
ican  Association  of  Anatomists,  and  played  a  prominent  part  in  the 
development  of  scientific  publications  in  this  country.  He  was  co- 
editor  and  one  of  the  founders  of  the  American  Journal  of  Anatomy 
and  the  Anatomical  Record;  associate  editor  of  the  Journal  of  Mor- 
phology; joint  editor  with  Franz  Keibel  of  the  Handbuch  der  Ent- 
wicklungsgeschichte  des  Menschen,  published  in  German  and  Eng- 
lish; and  finally  he  established  the  Contributions  to  Embryology, 
published  by  the  Carnegie  Institution  of  Washington.    He  was  a.  man 
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of  rare  personality;  in<)de.^t,  generous,  original,  unswervingly  devoted 
to  ideals,  and  [)ossessed  of  a  genius  for  stimulating  thought. 

Dr.  Mall  was  a  member  of  the  following  societies:  National  Acad- 
emy of  Sciences,  Society  of  Kxpeiimental  Hiology  and  Me<licine, 
American  Philosophical  Society,  American  Association  of  Anato- 
mists. American  Society  of  Physiologists,  American  Society  of  Zool- 
ogists, Society  of  American  Naturalists,  and  the  Institute  Interna- 
tionale d'P^mbryologie.  He  was  also  a  member  of  the  Connnission 
for  Neurological  Research,  a  member  of  the  a<lvisory  board  of  Wis- 
tar  Institute,  piesident  of  the  American  Association  of  Anatomists 
(190r>-1907),  and  trustee  of  the  Marine  Biological  Lal>oratory.  Woods 
Hole,  Mass. 

(Extract  made  from  a  paper  read  by  Wallaci*  C.  Sabine  at  the 
Franklin  P.  Mall  memorial  meeting  held  at  Johns  Hopkins  Uni- 
versity by  (leorge  L.  Streeter.) 

ADOLF  VON  BABYBR. 

The  announcement  in  the  Times  of  September  8  of  the  death  of 
Prof.  Adolf  von  Baeyer  at  Starnberg,  near  Munich,  in  his  eighty- 
second  year,  must  have  come  as  a  shock  to  his  many  pupils  in  this 
counti'y.  It  was  known  to  several  of  us  that  he  had  not  been  in 
good  health  for  some  years,  bnt  the  quiet  life  which  he  led  at  his 
beautiful  home  on  the  shores  of  the  Starnberger  See  seemed  to  bene- 
fit his  health  so  muc^ji  that  his  sudden  decease,  even  at  his  advanced 
age,  was  quite  unexpected.  It  is  questionable  whether  any  teacher 
or  investigator  ever  exerted  a  greater  influence  on  the  development  of 
chemical  science,  and  especially  of  organic  chemistry,  than  Baeyer 
has  done,  for  not  only  was  he  a  great  teacher,  whose  pupils  are  to  be 
found  in  every  civilized  country,  but  his  researches  have  also  laid 
many  of  the  foundations  on  which  the  amazing  structure  of  modern 
organic  chemistry  has  been  raised.  Apart  from  the  interest  which 
always  attached  to  his  published  work,  it  is  probable  that  his  main 
influence  on  chemical  thought  was  due  to  his  magnetic  pei'sonality 
and  power  of  imparting  to  others  some  of  his  enthusiasm  for  dis- 
covery. 

For  many  yeai-s,  and  particularly  during  tlie  period  1880-1900,  it 
was  the  custom  for  the  large  majority  of  those  w  ho  wished  to  come 
into  contact  with  the  later  developments  of  experimental  method  to 
attach  themselves,  for  a  short  time  at  least,  to  the  laboratories  at 
Munich.  The  power  which  Baeyer  exercised  in  connection  with  the 
progi*ess  of  chemistry  in  Germany  can  scarcely  be  better  illustrated 
than  by  the  fact  that  during  these  years  almost  every  professor  of 
chemistry  in  Germany  of  the  first  rank  was  a  pupil  of  Baeyer. 
Among  these  we  find,  for  example,  the  names  of  E.  Bamberger,  L. 
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Claisen,  Th.  Cnrtins,  Emil  Fischer,  Otto  Fischer,  P.  Friedlander. 
C.  Graebe,  L.  Knorr,  C.  Liebermann,  Victor  Meyer,  H.  v.  Pechmann, 
J.  Thiele,  and  R.  Wilstatter. 

Baeyer's  influence  on  the  development  of  chemical  industry,  and 
especially  of  the  color  industry,  was  not  less  remarkable,  for  in 
every  works  were  to  be  found  such  men  as  Caro  and  Duisberg, 
Ilomolka,  and  Weinberg,  and  a  host  of  others  who  had  learned  their 
chemistry  and  acquired  their  methods  of  research  in  the  laboratories 
at  Munich.  If  inquiry  is  made  into  the  reason  for  the  wide  in- 
fluence which  Baeyer  has  exerted  on  chemical  thought,  it  will  be 
universally  agreed  that  this  has  been  due  in  the  main  to  his  ex- 
traordinary enthusiasm  for  research  and  the  keen  joy  which  he  felt 
and  expressed  when  he  had  succeeded  in  producing  some  new  sub- 
stance of  importance  which  he  had  probably  been  seeking  for  many 
months,  and  possibly  for  years.  On  such  occasions  he  used  to  walk 
about  the  laboratories  beaming  with  delight  and  discuss  his  latest 
discovery  and  its  probable  consequences  w^ith  his  assistants  and  ad- 
vanced pupils.  His  enthusiasm  fired  the  enthusiasm  of  his  hearers, 
and  unquestionably  did  much  to  awaken  and  stimulate  the  desire 
to  make  discoveries  and  achieve  something  perhaps  of  equal  im- 
portance. Baeyer  was  essentially  an  experimenter,  and  had  little 
real  interest  in  the  development  of  new  theories,  although  some  of 
his  views,  such,  for  example,  as  those  on  the  constitution  of  benzine^ 
the  structure  of  oxonium  salts,  the  cause  of  color  in  the  triphenyl- 
menthane  series,  and  the  mechanism  of  the  formation  of  sugar  in 
the  plant,  were  valuable  contributions  to  theory,  and  his  well-known 
"Spannungs  Theorie*'  was  a  brilliant  conception  of  real  value  in 
connection  with  stability  in  ring  structures. 

It  was  Baeyer's  habit  to  adjourn  to  his  private  laboratory  directly 
after  his  earlj'^  morning  lecture,  for  perhaps  an  hour,  in  order  to  carry 
out  any  experiments  which  had  occurred  to  him  after  the  close  of  the 
previous  day's  work  and  to  discuss  the  day's  program  with  his 
assistant.  He  would  then  walk  through  the  research  laboratories 
and  talk  over  any  difficulties  with  those  with  whom  he  happened 
to  be  working,  and  with  others  whose  work  happened  to  interest 
him.  Baeyer's  custom  was  to  work  himself  with  comparatively  few 
of  those  engaged  in  research  in  his  laboratories,  and  he  left  to  the 
Privatdozenten  almost  entirely  the  supervision  of  the  Doctorarheiten. 

Unless  something  of  real  interest  had  happened^  it  was  usual  for 
those  working  with  him  to  tell  him  at  once  that  there  was  nothing 
to  report,  and,  in  this  way,  Baeyer  frequently  made  the  tour  of  the 
large  laboratories  so  rapidly  that  he  was  back  in  his  private  lajl>ora- 
tory  soon  after  11  o'clock,  and  the  whole  of  the  rest  of  the  day.waa 
spent  at  his  own  work.    His  private  laboratory — a  large  and.yjery 
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well-lit  room — usually  contained,  besides  one  private  assistant,  some 
other  researcher  in  whose  work  he  was  specially  interested,  and  it 
was  not  unusual  for  such  a  student  to  remain  in  the  private  labora- 
tory for  weeks  at  a  time.  Such  an  experience  was,  of  course,  of  the 
utmost  value  to  those  who  were  fortunate  enough  to  enjoy  the  priv- 
ilege; in  such  circumstances  it  was  impossible  not  to  be  profoundly 
influencied  by  the  skill,  patience,  and  resource  with  which  the  experi- 
mental difficulties  of  so  many  intricate  problems  were  gradually 
overcome.  His  equipment  for  research  consisted  almost  entirely  of 
test  tubes  and  glass  rods,  and  it  rarely  happened  that  he  used  any- 
thing larger  than  quite  small  beakers  and  flasks.  Large  wooden 
racks  containing  hundreds  of  test  tubes  were  always  at  hand,  and  it 
used  to  be  said  that  these  test  tubes,  after  the  usual  wash,  were  sub- 
jected to  a  further  cleaning,  first  with  alcohol,  and  then  with  dis- 
tilled water.  Baeyer  always  insisted  that  the  occurrence  of  a  chemi- 
cal change  can  be  more  easily  observed  and  its  course  more  closely 
followed  with  small  quantities  of  material  and  the  aid  of  a  test  tube 
and  glass  rod  than  by  the  employment  of  a  hundred  grams  of  sub- 
stance and  large  flasks  of  beakers.  That  this  view  was  undoubtedly 
correct  is  demonstrated  not  only  by  the  brilliant  results  which  Baeyer 
himself  achieved  with  such  simple  means,  but  even  more  conclusively 
by  the  fact  that  his  pupils,  if  perhaps  reluctantly  at  first,  all  ulti- 
mately adopted  his  method  of  work.  There  can  be  no  doubt  that 
the  discovery  and  careful  characterization  of  so  many  substances,  and 
the  publication  of  so  much  important  work  covering  such  a  wide 
field,  would  not  have  been  possible  had  not  Baeyer  early  acquired 
the  habit  of  working  with  small  quantities  of  material. 

Baeyer's  immense  power  of  work  is  shown  by  the  fact  that,  until 
his  eightieth  birthday,  he  delivered  his  usual  lectures  on  five  morn- 
ings of  each  week  and  continued  to  experiment  in  his  laboratory 
with  his  usual  unflagging  energy.  Had  the  war  not  robbed  him  of 
his  private  assistant  and  laboratory  staff,  it  is  probable  that  he 
would  have  gone  on  even  longer.  He  confided  to  one  of  his  intimate 
friends  that  work  in  the  laboratory  gave  him  as  much  pleasure  after 
50  years'  toil  as  at  any  time  during  his  career,  and  to  the  last  he 
took  the  greatest  interest  in  any  developments  in  the  domain  of 
natural  science  which  were  brought  to  his  notice.  It  is  well  known 
that  he  viewed  with  disfavor  and  apprehension  the  growing  domina- 
tion of  military  power  in  Berlin  and  Prussia  generally,  and  it  was 
mainly,  no  doubt,  for  this  reason  that  he  refused  to  accept  the  invita- 
tion to  Berlin  on  the  death  of  Hofmann. 

Adolf  von  Baeyer  was  bom  on  October  31, 1835,  in  B^lin,  and  he 
spent  his  early  life  in  the  house  (242  Friedrichstrasse)  6t  his  grand-^^ 
father,  wkioh  at  that  time  wits  a  obiter  of  liie  literary  life  of  BeHiii^^ 
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and  it  thus  came  about  that  Baeyer  was  brought  up  in  a  literary 
atmosphere.  He  always  referred  to  this  early  intimate  contact  with 
literature  with  pleasure,  and  considered  that  the  love  for  literature 
which  he  acquired  in  those  days  was  of  great  service  to  hhn  through- 
out his  later  career.  Baeyer's  chief  interest  in  these  early  days 
seems  to  have  been  for  botany  and  in  living  things  generally,  and  his 
first  contact  with  chemistry  was  on  his  ninth  birthday,  when  his 
father  gave  him  a  copy  of  Stockhardt's  "  Schule  der  Chemie.'' 

In  his  "  Erinnerungen  aus  meinem  Leben,"  which  he  wrote  for  the 
celebrations  organized  in  connection  with  his  seventieth  birthday,  he 
tells  us  that  he  converted  a  passage  in  the  house  into  a  small  labora- 
tory, and  there  carried  out  the  usual  dangerous  and  unpleasant  ex- 
periments associated  with  early  youth.  It  was  during  this  time  thai 
he  made  his  first  discovery,  that  of  the  double  salt,  CuCog,  NagCOg, 
HgO.  The  activity  of  the  small  laboratory  does  not  seem  to  have 
been  altogether  appi*eciated,  and  the  poet,  Paul  Heyse,  who  was  a 
frequent  visitor  at  the  house,  had  reason  to  protest : 

Es  stlnkt  in  dlenem  Ha  us  p«r  sehr 
Pas  koninit  vom  Adolf  Baeyer  her. 

When  he  entered  the  university  Baeyer  seems  at  first  to  have  en- 
tirely forsaken  his  chemical  experiments  and  to  have  devoted  him- 
self to  physics  and  mathematics,  but  the  interest  in  chemistry  soon 
returned,  and  in  1856  he  entei^ed  Bunsen's  laboratory  at  Heidelberg. 
After  studying  the  methods  of  analysis  in  this  famous  laboratory  for 
a  year,  he  came  under  the  influence  of  Kekul6,  whom  he  afterwards 
followed  to  Ghent,  and  whom  he  always  considered  was  his  real 
teacher. 

Baeyer  obtained  the  Ph.  D.  degree  in  1858;  his  dissertation,  "De 
arsenici  cu,  methylo  conjunctionibus,"  presented  and  printed  in 
Latin,  was  a  difficult  and  important  piece  of  accurate  work,  and  a 
great  achievement  for  so  young  an  investigator,  especially  as  it  was 
commenced  and  carried  out  entirely  on  his  own  initiative.  In  the 
spring  of  18(>0  Baeyer  returned  to  Berlin  and  became  Priimtdozent' 
at  that  university,  but  in  the  same  year  he  was  appointed  teacher  in 
organic  chemistry  in  the  Gewerbe  Institut,  an  institution  which  later 
developed  into  the  Berliner  Technische  Hochschule.  The  founda- 
tions of  many  of  Baeyer's  most  important  researches  were  laid  dur- 
ing the  next  few  yeai*s,  for  we  find  him  publishing  papers  on  the  uric 
acid  group,  mellitic  acid,  isatin  and  indigo,  the  reduction  of  benzene 
carboxulic  acids,  acetylene  derivatives,  etc.,  subjects  which  later  de- 
veloped into  the  classical  memoirs  with  which  his  name  is  so  inti- 
mately associated.  Among  the  distinguished  workers  who  were 
attracted  to  Baeyer's  laboratory  during  this  time  we  find  the  names 
of  Qraebe,  Ldebermann,  Nencki,  and  Victor  Meyer,  and  it  was  in 
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1866  (Annalen,  cxl.,  295)  that  the  method  of  reduction  by  distilla- 
tion with  zinc  dust  was  elaborated  which  enabled  Graebe  and  Lieber- 
mann  to  demonstrate  that  alizarin  is  a  derivative  of  anthracene,  and 
thus  to  proceed  with  the  synthesis  of  this  important  coloring  matter. 

The  next  stage  in  Baeyer's  career  began  in  1872,  when  he  was  ap- 
pointed professor  of  chemistry  in  Strasburg,  and  it  was  here  that 
he  numbered  among  his  pupils  Emil  and  Otto  Fischer  and  H.  Caro, 
and  produced  many  papers,  of  which  those  dealing  with  the 
phthaleins  are  probably  the  most  important.  Baeyer  stayed  in 
Strasburg  for  three  years,  and  then  proceeded  in  1875  to  Munich, 
ivhere  he  remained  for  40  ye^irs,  and  it  was  in  the  Munich  laboratories 
that  most  of  his  famous  researches  reached  maturity. 

It  is  impossible  to  mention  even  the  titles  of  the  long  series  of 
papers  which  appeared  with  such  regularity  during  this  long  period 
and  are  so  well  known  to  every  student  of  chemistry.  Mention  may, 
however,  be  made  of  his  researches  on  the  phthaleins,  the  reduction 
of  the  phthalic  acids,  the  constitution  of  benzene,  indigo,  and  its  de- 
rivatives, and  last,  but  not  least,  the  i-esearches  on  the  polyacetylene 
derivatives,  which  are  marvels  of  experimental  skill  and  have  per- 
haps never  been  sufficiently  appreciated. 

His  later  researches  were  concerned  with  the  peroxides,  the  con- 
stitution of  Caro's  acid,  and  particularly  with  the*constitution  of 
the  oxonium  salts  and  of  the  colored  derivatives  of  triphenylnie- 
thane,  and  his  last  i-esearch,  published  in  1911,  together  with  Jean 
Piccard,  was  on  the  oxonium  salts  derived  from  dimethylpyrone 
(Annalen,  ccclxxxiv,  208,  224). 

(Extract  by  W.  H.  Perkin,  Nature,  vol.  100,  No.  2506  (Nov.  8, 
1917),  p.  188.) 
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The  preliminary  steps  in  the  organization  of  the  National  Research 
Council,  which  were  given  in  detail  in  the  last  annual  report  of  the 
academy,  may  be  briefly  recapitulated  here.  In  April,  1916,  when  the 
attack  on  the  Sussex  had  greatly  increased  the  tension  of  our  relations 
with  Germany,  the  academy  voted  to  offer  to  the  President  its  services 
in  organizing  the  scientific  resources  of  the  United  States  in  the  inter- 
est of  the  national  security  and  welfare.  This  offer  was  immediately 
accepted.  The  President  expressed  the  desire  that  the  academy 
should  coordinate  the  scientific  resources  of  the  entire  country,  and 
secure  the  cooperation  of  all  agencies,  governmental,  educational,  and 
industrial,  in  which  research  facilities  are  available.  He  also  em- 
phasized the  fact  that  the  chief  national  advantage  of  such  coopera- 
tion and  coordination  would  come  after  the  war,  and  that  its  most 
lasting  effect  \fould  be  seen  in  scientific  andj  industrial  progress. 

The  National  Research  Council,  comprising  the  chiefs  of  the  tech- 
nical bureaus  of  the  Army  and  Navy,  the  heads  of  Gk)vernment  bu- 
reaus engaged  in  scientific  research,  a  group  of  investigators  repre- 
senting educational  institutions  and  research  foundations,  and 
another  group  including  representatives  of  industrial  and  engineer- 
ing research,  was  accordingly  constituted  by  the  academy  with  the 
active  cooperation  of  the  leading  national  scientific  and  engineering 
societies.  On  July  24, 1916,  President  Wilson  addressed  a  letter  to  the 
president  of  the  national  academy  expressing  his  approval  of  a  pre- 
liminary report  regarding  the  National  Research  Council,  and  prom- 
ising his  cooperation  and  that  of  the  various  departments  of  the 
Government.  Since  that  time  he  has  continued  to  give  his  support 
to  the  work  of  the  National  Research  Council,  and  has  appointed 
various  representatives  of  the  Government  to  membership  in  the 
council. 

On  February  28,  1917,  the  Council  of  National  Defense  passed  a 
resolution  expressing  its  recognition  of  the  fact  that  the  National 
Research  Council,  at  the  request  of  the  President,  had  organized  the 
{scientific  resources  of  the  country  in  the  interest  of  national  def^ise 
and  national  welfare,  and  requesting  the  research  council  to  cooperate 
witli  it  in  matters  pertaining  to  scientific  research  for  national  de- 
fense. As  the  result  of  this  action  the  chairman  of  the  council  opened 
46 
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offices  in  the  Munsey  Building  in  March  and  entered  into  active  coop- 
eration with  the  Council  of  National  Defense,  which  was  then  estab- 
lished in  the  same  building. 

Soon  afterwards  the  research  council  was  requested  to  act  as  the 
department  of  science  and  research  of  the  Council  of  National  De- 
fense, in  which  capacity  it  has  continued  to  serve  for  the  organization 
of  investigations  on  military  and  industrial  problems  and,  in  har- 
mony with  the  expressed  wish  of  the  President,  as  a  coordinating 
agency  in  the  field  of  science  and  research. 

A  further  extension  of  the  duties  of  the  research  council  occurred 
in  July,  through  the  acceptance  of  the  request  of  the  Chief  Signal 
Officer^  expressed  in  the  following  letter : 

Wab  Department, 
Office  of  the  Chief  Signal  Officer, 

Washington,  July  2,  1017. 
Dr.  George  E.  Hale, 

Chairman  National  Research  Council, 

Munsey  Building,  Washington,  D.  C. 
My  Dear  Dr.  Hale:  In  the  Signal  Corps  questions  involving  tlie  selection 
and  organization  of  large  numbers  of  scientific  men  and  the  solution  of  re- 
search problems  are  constantly  arising.  The  National  Rc?search  Council,  or- 
ganized at  the  request  of  the  President  and  acting  as  a  department  of  the  Coun- 
cil of  National  Defense,  in  close  cooperation  with  similar  bodies  abroaid,  has 
federated  and  coordinated  the  scientific  resources  of  the  country  and  concen- 
trated them  upon  the  solution  of  mUitary  problems.  It  is  accordingly  the  one 
agency  in  a  position  to  meet  the  present  needs  of  the  Signal  Corps. 

I  tlierefore  request  the  research  council  to  act  as  the  advisory  agent  of  the 
Signal  C4)ri)s  In  the  organization  of  its  various  scientific  services  nnd  the  solu- 
tion of  research  problems.  To  this  end  I  would  suggest  that  Dr.  Robert  A. 
UUlikan,  vice  chairman  and  executive  oflftcer  of  the  research  council,  apply  for 
a  major's  commission  in  the  Officers  Reserve  Cori>s.  for  detail  in  charge  of 
this  work. 

Very  truly  yours, 

George  O.  Squieb. 
Hrigadier  Genet  ul,  C.  S.  O. 

In  accordance  with  this  request  Maj.  (now  Lieut.  Col.)  Millikau 
and  Maj.  Mendenhall  were  commissioned  in  the  Signal  Corps,  and 
the  work  of  the  science  and  research  division  of  the  Signal  Corps 
was  immediately  undertaken,  as  explained  in  a  later  section  of  this 
report 

Since  that  time  the  relations  of  the  National  Research  Council  with 
the  various  departments  of  the  Government  have  rapidly  developed. 
The  military  committee  of  the  research  council  has  been  the  chief 
factor  in  securing  the  necessary  cooperation  with  the  Army  and 
Navy.  This  committee  consists  of  the  Chief  of  Operations  of  the 
Navy,  the  President  of  the  Army  War  College,  the  Chiefs  of  Ord- 
nance of  the  Army  and  Navy,  the  Chief  Signal  Officer  of  the  Army. 
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the  Chief  Naval  Constructor,  the  Surgeon  General  of  the  Army,  the 
Engineer  in  Chief  of  the  Navy,  the  Chief  of  Engineers  of  the  Army, 
the  Director  of  Naval  Intelligence,  and  the  Chief  of  the  Military  In- 
telligence Section,  together  with  the  Chief  of  the  Weather  Bureau, 
the  Chief  of  the  Bureau  of  ChemistiT,  the  Director  of  the  Bureau  of 
Mines,  the  Director  of  the  Geological  Survey,  Mr.  Howard  E.  Coflhi 
of  the  advisory  commission  of  the  (^ouncil  of  National  Defense,  the 
Director  of  the  Bureau  of  Standards  (vice  chairman),  and  the  Secre- 
tary of  the  Smithsonian  Institution  (chairman). 

RESEARCH  INFORMATION  COMMITTEE. 

One  of  the  most  valuable  results  of  the  cooperation  effected  through 
the  military  committee  is  the  organization  of  the  research  informa- 
tion committee,  with  offices  in  Washington,  London,  and  Paris.  The 
importance  of  this  step,  which  should  have  direct  influence  upon  in- 
ternational cooperation  in  scientific  research,  especially  if  the  position 
of  scientific  attaches  of  our  embassies  abroad  can  be  maintained  after 
the  war,  is  such  as  to  warrant  the  following  detailed  statement  re- 
irarding  the  organization  and  work  of  the  research  information  com- 
mittee : 

1.  By  joint  action  the  Secretaries  of  War  and  Navy,  with  the  ap- 
proval of  the  Council  of  National  Defense,  have  authorized  and  ap- 
proved the  organization,  through  the  National  Research  Council,  of 
a  research  information  committee  in  Washington,  with  branch  com- 
mittees in  Paris  and  London,  which  are  intended  to  work  in  close 
cooperation  with  the  offices  of  the  Military  and  Naval  Intelligence, 
and  whose  function  shall  be  the  securing,  classifying,  and  dissenii- 
nating  of  scientific,  technical,  and  industrial  research  information, 
esi>ecially  i^elating  to  war  problems,  and  the  interchange  of  such  in- 
formation between  the  allies  in  Europe  and  the  United  States. 

2.  In  Washington  the  conmiittee  consists  of,  first,  a  civilian  mem- 
ber representing  the  National  Research  Council;  second,  the  Chief, 
Military  Intelligence  Section;  and,  third,  the  Director  of  Naval  In- 
telligence. Similar  committees  are  being  organized  in  Paris  and 
IX>ndon. 

3.  The  initial  organization  of  the  committee  in  Paris  is: 

(a)  The  scientific  attach^,  representing  the  research  information 
committee.  Dr.  W.  F.  Durand,  attach^; 

(&)  The  military  attach^  or  an  officer  deputed  to  act  for  him; 
(c)  The  naval  attach^  or  an  officer  deputed  to  act  for  him. 

4.  The  initial  organization  of  the  committ^  in  London  is 

(a)  The  scientific  attache,  representing  the  research  information 
committee,  Dr.  H.  A.  Bumstead,  attache ; 

(6)  The  military  attach^  or  an  officer  deputed  to  act  for  him; 
(e)  The  naval  attach^,  or  an  officer  deputed  to  act  for  him. 
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5.  The  chief  functions  of  the  foreign  committees  thus  organized 
are  intended  to  be  as  follows: 

(a)  The  development  of  contact  with  all  important  research 
laboratories  or  agencies,  governmental  or  private;  the  compilation 
of  problems  and  subjects  under  investigation;  and  the  collection 
and  compilation  of  the  results  obtained. 

(b)  The  classification,  organization,  and  preparation  of  such  in- 
formation for  transmission  to  the  research  information  committee 
in  Washington. 

(c)  The  maintenance  of  continuous  contact  with  the  work  of  the 
offices  of  military  and  naval  attaches,  in  order  that  all  duplication 
of  work  or  crossing  of  effort  may  be  avoided,  with  the  consequent 
waste  of  time  and  energy  and  the  confusion  resulting  from  crossed 
or  duplicated  effort. 

(d)  To  serve  as  an  immediate  auxiliary  to  the  offices  of  the  mili- 
tary and  naval  attaches  in  the  collection,  analysis,  and  compilation 
of  scientific,  technical,  and  industrial  research  information. 

(e)  To  serve  as  an  agency  at  the  immediate  service  of  the  com- 
mander in  chief  of  the  military  and  naval  foispes  in  Europe  for  the 
collection  and  analysis  of  scientific  and  technical  research  informa- 
tion and  as  an  auxiliary  to  such  direct  military  and  naval  agencies 
as  may  be»in  use  for  the  purpose. 

(/)  To  serve  as  centers  of  distribution  to  the  American  Expedi- 
tionary Forces  in  France  and  to  the  American  naval  foixjes  in  Eu- 
ropean waters  of  scientific  and  technical  research  information  orig- 
inating in  the  United  States  and  transmitted  through  the  research 
information  committee  in  Washington. 

(ff)  To  serve  as  centers  of  distribution  to  our  allies  in  Europe 
of  scientific,  technical,  and  industrial  research  information  originat- 
ing in  the  United  States  and  transmitted  through  the  researdi  infor- 
mation committee  in  Washington. 

(A.)  The  maintenance  of  the  necessary  contact  between  the  offices 
in  Paris  and  London  in  order  that  provision  may  be  made  for  the 
direct  and  prompt  interchange  of  important  scientific  and  technical 
information. 

(*)  To  aid  research  workers  or  collectors  of  scientific,  technical, 
and  industrial  information  from  the  United  States  when  properly 
accredited  from  the  research  information  committee  in  Washington, 
in  best  achieving  their  several  and  particular  purposes. 

An  appropriation  of  $88,400  has  been  made  by  the  Council  of 
National  Defense  to  coyer  the  expenses  of  the  research  information 
c<nnmittee  for  the  current  year. 

The  natural  development  of  the  work  of  the  research  information 
committee  will  lead  to  the  concentration  in  the  office  of  the  National 
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Jtesearch  Council,  where  the  Washington  headquarters  of  the  com- 
mittee is  established,  of  all  available  inforniation  regarding  research 
problems  under  investigation  both  in  the  United  States  and  abroad. 
At  the  same  time  a  service  is  being  developed  for  the  purpose  of 
bringing  properly  accredited  inquirers  into  touch  with  existing 
sources  of  scientific,  technical,  and  engineering  information  in  the 
United  States.  A  central  office  from  which  inquirers  may  be  di- 
rected to  Government  bureaus  and  other  places  where  much  infor- 
mation of  this  character  is  already  available  has  long  been  needed, 
and  it  is  probable  that  the  services  of  the  research  information  com- 
mittee, once  well  organized,  will  be  in  increasing  demand. 

In  this  same  field  of  supplying  information  on  scientific,  technical, 
and  engineering  subjects,  the  work  of  the  research  council  has  already 
been  developed  in  several  different  directions.  For  example,  a  sub- 
committee of  the  geology  committee,  consisting  of  one  geologist  and 
one  highway  engineer  from  each  of  19  States  extending  from  Maine 
to  Texas,  has  collected  a  very  large  body  of  information  regarding 
materials  for  rapid  highway  construction  along  the  coast.  The 
elaborate  report  of  this  committee,  bound  in  seven  volumes,  with 
three  atlases,  has  already  been  of  considerable  service,  .not  merely 
from  the  standpoint  of  those  interested  in  highway  construction  for 
possible  military  purposes,  but  also  to  the  Shipping  Board  in  con- 
nection with  the  problem  of  building  concrete  ships,  for  which  the 
stone  quarries  described  in  the  report  are  often  adapted.  In  another 
field  the  work  of  the  botanical  raw  products  committee  has  supplied 
extensive  data  relating  to  raw  products  required  by  industries,  espe- 
cially in  cases  where  imports  have  been  affected  by  the  war.  In  still 
another  field  the  research  council  has  been  called  upon  to  cooperate 
with  the  War  College  in  supplying  information  relating  to  topo- 
graphical, geographical,  and  related  subjects.  Without  mentioning 
other  cases  in  which  the  aid  of  the  research  council  has  been  sought 
for  the  purpose  of  supplying  technical  information,  it  is  clear  that 
this  function  of  its  work,  not  only  during  the  war  but  after  its  con- 
clusion, is  likely  to  undergo  extensive  development.  Problems  are 
constantly  arising  in  scientific  research  and  in  the  industries  which 
have  been  already  solved,  though  the  solutions  are  buried  in  the 
extensive  technical  literature  so  effectually  as  to  render  them  prac- 
tically inaccessible,  even  to  those  having  large  libraries.  In  Germany 
this  difficulty  has  been  met  by  establishing  similar  centers  of  infor- 
mation regarding  scientific  and  technical  questions,  through  which 
:  the  desired  advice  and  assistance  can  be  obtained. 

ACTIVITIES  OF  COMMITTEES. 

The  chief  activities  during  the  past  year  of  the  various  committees 
of  the  research  council  may  be  briefly  stated  as  follows: 


Digitized  by 


Google 


BEPOBT  OP   NATIONAL  AOADEMY  OF  BCIENCS8.  51 

Advisory  committee  on  toincity  of  preserved  foods  (J.  J.  Abel, 
chairman)  :  Appointed  to  act  in  conjunction  with  Dr.  Milton  J. 
Bosenau,  of  the  Harvard  Medical  School,  who  has  undertaken  an 
exhaustive  study  of  the  toxicity  of  preserved  foods  for  the  American 
Canners  Association. 

Aeronautics  committee  (W.  F.  Durand,  chairman) :  The  execytive 
comjnittee  of  the  national  advisory  committee  for  aeronautics  serves 
also  as  the  aeronautics  committee  of  the  National  Research  Council, 
dealing  with  a  great  variety  of  aeronautical  problems. 

Agriculture  committee  (Raymond  Pearl,  chairman;  Karl  F.  Kel- 
lorman,  secretary) :  This  committee,  with  the  approval  of  the  Secre- 
tary of  Agriculture,  is  acting  as  the  medium  for  arranging  for  co- 
operation, and  as  a  clearing  house  for  bringing  together  the  men  who 
are  working  on  similar  agricultural  problems,  but  who  have  been  in 
Ignorance  of  the  special  phases  that  other  investigators  are  studying. 
The  problems  selected  for  immediate  consideration  cover  a  wide 
range,  including  the  systematic  correlation  of  work  on  the  conserva- 
tion of  breeding  stock,  the  development  of  special  experiments  upon 
the  economic  use  of  protein  in  animal  food,  and  the  significance  of 
proteins  of  different  kinds  and  in  different  quantities. 

Anatomy  committee  (H.  H.  Donaldson,  chairman) :  Formed  for 
the  promotion  of  research  in  anatomy;  at  present  acting  in  coopera- 
tion with  the  authropology  committee  on  war  problems. 

Anthropology  committee  (W.  H.  Holmes,  chairman;  Charles  B. 
Davenport,  vice  chairman;  Ales  Hrdlicka,  secretary) :  Through  the 
action  of  this  committee,  which  will  untimately  devote  its  attention  to 
research  in  anthropology,  the  minimum  height  requirement  for  the 
American  Army  was  rendered  from  5  feet  4  inches  to  5  feet  1  inch 
/5  feet  was  recommended  by  the  committee),  thus  obviating  the  dis- 
crimination against  the  taller  native  American  which  otherwise 
would  have  resulted  from  the  effect  of  immigration  of  shorter  Eu- 
ropean peoples.  The  c(Mnmittee  has  also  dealt  with  other  physical 
tnd  hygienic  requirements  of  recruits,  the  standardization  of  meas- 
urements, the  collection  of  data  and  materials  for  scientific  research, 
and  the  provision  of  information  required  by  the  Government  on  an- 
thropological subjects. 

Astronomy  committee  (E.  C.  Pickering,  chairman;  Henry  Norris 
Russell,  vice  chairman) :  The  first  report  of  this  committee  on  the 
lar^r  research  problems  of  astronomy  has  been  published  in  the  Pro- 
ceedings of  the  National  Academy  of  Sciences.  Members  of  the  com- 
mittee have  also  made  valuable  suggestions  regarding  war  problems 
and  are  taking  part  in  their  solution. 

Botany  committee  (J.  M.  Coulter,  chairman) :  The  prime  object 
ut  this  committee  is  to  promote  research  in  botany.  During  the 
l>eriod  of  the  war  its  members  are  devoting  their  attention  to  such 
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research  problems  as  the  following :  Dehydration  of  fruits  and  vege- 
lables,  sources  of  rubber,  improvement  of  sugar  beets,  disease- resist- 
ant cereals,  drought-resistant  cereals,  cultivation  of  native  drug 
plants,  substitutes  for  cotton  in  the  manufacture  of  explosives,  the 
food  reserves  in  certain  plants. 

Bptanical  raw  products  committee  (E.  M.  East,  chairman) :  This 
special  committee  is  collecting  data  for  a  botanical  raw-products 
clearing  house,  to  aid  manufacturers  needing  raw  products  of  a 
botanical  nature,  such  as  giuns,  oils,  resins,  fibers,  wood,  etc.,  to  find 
either  new  ideographical  sources  or  new  specific  sources. 

National  census  of  research  (S.  W.  Stratton,  chairman) :  This  com- 
mittee has  prepared  an  elaborate  census  of  the  research  men  and  fe- 
cUities  of  those  institutions  in  the  United  States  having  important 
research  departmenta  The  institutions  from  which  data  have  be^i 
obtained  are  included  in  the  following  classes:  Government,  State, 
and  city  bureaus,  educational  institutions,  research  foundations,  in- 
dustrial establishments,  and  commercial  testing  laboratories. 

Chemistry  committee  (M.  T.  Bogert,  chairman) :  The  chemistry 
committee,  through  its  various  subcommittees,  has  worked  in  close 
touch  with  various  bureaus  of  the  Army  and  Navy  and  with  the  War 
Industries  Board  and  other  agencies  of  the  Council  of  National  De- 
fense; it  has  aided  in  the  solution  of  many  problems  directly  or 
indirectly  connected  with  the  prosecution  of  the  war. 

Engineering  committee  (Gano  Dunn,  chairman;  W.  F.  Durand, 
vice  chairman,  in  charge  of  Washington  office) :  The  work  of  this 
committee,  which  has  the  active  support  of  the  great  national  engi- 
neering societies,  is  at  present  concentrated  upon  war  problems  such 
as  the  development  of  devices  for  the  protection  of  ships  from  sub- 
marines, of  protective  body  armor,  and  of  airplanes  and  airplane 
engines.  In  the  future,  however,  it  will  deal  with  all  forms  of  re- 
search in  engineering. 

Foreign  service  committee  (Joseph  S.  Ames,  chairman) :  This  com- 
mittee made  a  trip  to  France  and  England  soon  after  the  outbreak 
of  the  war  and  obtained  much  important  information  on  military 
and  industrial  questions  from  the  French  and  British  Governments 
and  from  men  of  science  engaged  in  the  solution  of  war  problems. 
In  return  an  allied  French,  British,  and  Italian  scientific  mission 
came  to  this  country,  the  members  of  which  have  worked  in  active 
cooperation  with  the  National  Research  Council  and  have  supplied 
American  officials  with  additional  information  concerning  instru- 
ments and  research  methods  in  warfare. 

Committee  on  gases  used  in  warfare  (Van.  H.  Manning,  chair- 
man) :  This  special  committee,  which  was  organized  by  the  military 
committee  with  the  cooperation  of  various  Government  departments, 
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inaugurated  extensive  research  work  on  the  problems  of  gas  warfare, 
which  is  being  continued  under  the  direction  of  the  Bureau  of  Mines. 

Geography  committee  (W.  M.  Davis,  chairman) :  Suspending  for 
the  present  its  plans  for  the  promotion  of  geographical  research,  this 
committee  has  devoted  its  chief  attention  to  special  maps  for  military 
purposes  (in  cooperation  with  the  Geological  Survey),  instructions 
for  the  use  of  topographic  maps,  handbooks  on  military  areas,  and 
physiographic  features  of  the  United  States. 

Geology  committee  (J.  M.  Clarke,  chairman) :  The  geology  com- 
mittee has  issued  a  booklet  stating  briefly  a  plan  of  the  service  which 
a  trained  geologist  could  render  in  war  operations  and  for  the 
national  defense.  Subcommittees  have  been  organized  with  the 
following  scope:  Camp  sites,  trenches  and  water  supply,  roads  and 
road  materials,  and  measurement  of  earth  vibrations.  The  sub- 
committee on  roads  and  road  materials,  of  which  the  late  Dr.  W.  B. 
Clark  was  the  very  efficient  chairman,  Is  engaged  in  the  examination 
of  every  location  of  rock  material  suitable  for  quick  highway  and 
railway  construction  along  the  Atlantic  and  Gulf  coasts.  Large- 
scale  maps  have  been  prepared  on  which  are  plotted  in  detail  all 
supplies  of  such  materials,  including  commercial  quarries,  natural 
ledges,  accumulations  of  field  stone,  stone  walls,  sand  and  gravel 
banks,  all  located  with  reference  to  transportation  facilities.  Plans 
are  being  made  for  similar  work  along  the  Mexican  boundary  and 
the  Pacific  coast. 

Committee  on  industrial  research  (J.  J.  Carty,  chairman) :  The 
puropse  of  this  committee  (which  has  now  become  the  section  on 
industrial  research  of  the  administrative  division  of  the  research 
council)  is  to  promote  a  wider  appreciation  of  the  importance  of 
industrial  research  on  the  part  of  the  industrial  organization,  both 
large  and  small,  that  have  not  yet  experienced  its  benefits.  Impor- 
tant steps  have  already  been  taken  which  promise  to  accomplish  the 
purpose  in  view. 

'  Mathematics  committee  (E.  H.  Moore,  chairman) :  The  purpose 
of  this  committee  is  to  advance  research  in  all  branches  of  pure 
and  applied  mathematics.  During  the  period  of  the  war  the  com- 
mittee is  encouraging  mathematicians  to  undertake  the  solution  of 
problems  developed  by  military  needs. 

Committee  on  medicine  and  hygiene  (Victor  C.  Vaughan,  chair- 
man :  This  committee,  now  incorporated  in  the  new  medical  division 
of  the  council,  has  dealt  with  many  medical  research  problems  relat- 
ing to  the  war.  The  military  work  already  organized  includes  the 
preparation  of  antitoxins  and  serums  for  diphtheria,  tetanus,  pneu- 
monia, dysentery,  and  meningitis;  researches  on  an  intradermal 
method  of  vaccinating  for  smallpox ;  polyvalent  vaccines  for  typhoid 
fever;    sterilization   of    drinking   water,    infected    wounds;   shock,. 
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fatigue;  occupati(mal  diseases,  with  special  reference  to  munition 
workers;  protection  of  the  ear  from  high  explosives;  and  instruc 
tion  of  Army  and  Navy  surgeons  in  the  Carrel  method  of  antiseptic 
surgery.  Several  subcommittees  have  been  appointed  to  deal  with 
special  subjects,  notably  among  which  may  be  mentioned  a  subcom- 
mittee on  psychiatry,  which  has  been  authorized  to  establish  abroad 
a  laboratory  for  the  study  of  shell  shock. 

Military  committee  (C.  D.  Walcott,  chairman;  S.  W.  Stratton, 
vice  chairman) :  The  organization  of  this  important  committee  has 
already  been  described.  Through  the  assistance  of  its  members  a 
large  number  of  military  research  problems  have  been  formulated 
for  investigation  by  various  branches  of  the  research  council.  As 
a  means  of  securing  cooperation  between  various  bureaus  of  the 
Army  and  Navy  the  committee  is  of  special  value. 

Committee  on  navigation  and  nautical  instruments  (L.  A.  Bauer, 
chairman) :  This  committee,  which  was  appointed  at  the  request  of 
the  general  munitions  board,  is  cooperating  with  the  Emergency  Fleet 
Corporation  in  the  preparation  of  specifications  for  ship  watches,  to 
take  the  place  of  chronometers  whenever  necessary;  sextants,  com- 
passes, aneroid  barometers,  thermometers,  hydrometers,  marine 
glasses,  and  other  nautical  equipment  required  for  the  emergency 
fleet 

Optical  glass  committee  (K.  A.  Millikan,  chairman) :  The  problem 
of  securing  the  necessary  supply  of  optical  glass  for  military  and 
other  purposes  has  been  attacked  by  this  committee,  working  in 
cooperation  with  the  general  munitions  board.  The  work  in  progress, 
through  the  cooperation  of  the  Bureau  of  Standards,  the  geophysical 
laboratory  of  the  Carnegie  lastitution,  and  several  industrial  corpora- 
tions has  resulted  in  meeting  the  pressing  need  for  optical  glass  for 
military  purposes. 

Patent  office  committee  (L.  H.  Baekeland,  acting  chairman) :  This 
committee  was  appointed  at  the  request  of  the  Commissioner  of 
Patents,  with  the  approval  of  the  Secretary  of  the  Interior,  to  investi- 
gate the  procedure  of  the  Patent  Office. 

Physics  committee  (R.  A.  Millikan,  chairman;  C.  E.  Mondenhall, 
vice  chairman) :  The  physics  committee,  which  has  worked  in  close 
touch  with  various  bureaus  of  the  Army  and  Navy,  has  hitherto 
devoted  its  attention  exclusively  to  military  problems,  though  it  will 
ultimately  promote  physical  research  for  scientific  and  industrial 
purposes.  In  cooperation  with  the  French  scientific  mission,  it  has 
organized  conferences  of  physicists  on  certain  military  problems  and 
initiated  many  investigations  for  their  solution. 

Physiolog>^  committee  (W.  B.  Cannon,  chairman;  TV.  H.  Howell, 
vice  chairman) :  This  committee,  which  has  worked  in  cooperation 
with  tlie  committee  on  medicine  and  hygiene,  has  organized  a  lar^ 
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Qtnnber  of  investigations  on  physiological  problems  developed  by  the 
war.  It  will  subsequently  deal  with  physiological  research  in  it^ 
broadest  aspects. 

Psychology  committee  (Robert  M.  Yerkes,  chairman) :  The  psy- 
chology committee  has  made  extensive  tests  on  methods  for  elimi- 
nating mental  defectives  and  nervous  types  from  the  Army,  the  selec- 
tion of  recruits  especially  fitted  for  aviation  and  other  difficult  tasks, 
the  development  of  apparatus  for  testing  the  skill  of  naval  gunners^ 
and  other  military  problems.  The  wcwrk  of  the  ccmmiittee  has  proved 
90  effective  that  it  has  led  to  the  organization  of  a  psychology  di- 
vision of  the  Surgeon  General's  Office,  under  the  charge  of  Maj. 
Yerkes,  which  will  apply  psychological  tests  to  all  new  recruits  of 
the  Army. 

Connnittee  on  research  in  educational  institutions  (R.  H.  Chitten- 
den, chairman) :  Through  the  action  of  this  committee  (which  has 
now  become  a  section  of  the  administrative  division  of  the  council), 
72  tmiversities  and  colleges  have  established  research  committees  to 
cooperate  with  the  National  Research  Council.  As  a  rule,  these  com- 
mittees are  composed  of  representatives  of  the  board  of  trustees  of 
the  institution,  of  the  faculty,  and  in  some  cases  of  the  alumni.  The 
purpose  of  these  committees  is  to  promote  scientific  research  m  edu- 
cational institutions  and  cooperation  with  local  industries  in  the 
development  and  application  of  research  methods.  The  important 
st^s  already  taken  by  some  of  these  committees  to  improve  conditions 
for  research  promise  to  be  of  great  significance  if  generally  adopted 
by  educational  institutions. 

SulHnarine  committee  (Robert  A.  MUlikan,  chairman)  :  This  com- 
mittoe  has  been  actively  engaged,  in  cooperation  with  the  Navy^  in 
the  solution  of  problems  connected  with  submarine  warfare. 

Zoology  conomittee  (Edwin  G.  Conklin,  chairman) :  This  com- 
mittee, appointed  for  the  promotion  of  research  in  zoology,  is  now 
giving  its  attention  to  certain  important  problems  developed  by 
the  war. 

FINANCIAL  SUPPORT. 

Rapid  progress  was  hindered  for  several  mcmths  by  the  fact  that 
the  membership  of  the  committees  was  widely  scattered,  while  the 
very  limited  funds  at  the  disposal  of  the  council  prohibited  any  c(m- 
siderable  concentration  of  its  work  in  Washington.  Under  such  cir- 
cumstances the  results  obtained  by  the  various  committees  during  this 
preliminary  period  may  be  regarded  in  most  cases  as  satisfactory. 
It  was  recognized,  however,  that  as  soon  as  conditions  might  permit^ 
an  improved  organization,  concentrating  the  work  in  Washington  in 
immediate  contact  with  the  various  departments  of  the  Government 
and  securing  the  necessary  coordination  of  the  work  of  coram itteee 
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dealing  with  closely  related  subjects,  would  be  essential.  The  realiza- 
tion of  such  a  plan,  however,  necessarily  depended  upon  the  finan- 
cial position  of  the  council. 

The  appended  statement  indicates  in  detail  the  present  resources 
of  the  council,  including  also  those  of  the  Science  and  Besearch  Di- 
vision of  the  Signal  Corps,  since  the  work  of  this  division  is  carried 
on  in  such  intimate  relationship  with  other  activities  of  the  <!oiaiicil 
that  the  two  could  not  be  s^arated  without  serious  loss  of  efSciency. 
It  will  suffice  at  this  point,  therefore,  to  speak  in  general  terms  of 
the  successive  steps  in  the  development  of  our  financial  resources. 
At  the  outset  we  were  fortunate  enough  to  secure  the  cooperation 
and  support  of  the  Engineering  Foundation,  which  offered  its  funds, 
supplemented  by  special  gifts  from  Mr.  Ambrose  Swasey  and  Mr. 
Edward  D.  Adams,  to  assist  in  meeting  the  needs  of  the  research 
council,  and  provided  it  with  an  office  in  New  York,  together  with 
the  services  of  its  secretary.  Subsequently,  Mr,  Cleveland  H.  Dodge 
and  Mr.  Martin  A.  Ryerson  contributed  toward  the  support  of  the 
council,  and  special  gifts  to  the  chemistry,  geology,  and  psychology 
committees  did  much  to  facilitate  their  work.  The  chief  difficulties 
of  the  formative  period  were  overcome,  however,  through  a  grant  of 
$60,000  to  the  National  Research  Council,  made  payable  through  the 
president  of  the  Catnegie  Institution  of  Washington.  In  physics, 
particularly,  the  action  of  the  Chief  Signal  Officer  provided  the 
means  of  developing  the  large  number  of  physical  devices  required 
for  the  use  of  the  Signal  Corps,  and  also  of  equal  value  for  other 
branches  of  the  service.  The  connection  of  the  council  with  the 
Army  and  Navy,  through  its  military  committee  and  also  through 
the  appointment  of  some  of  its  members  to  military  positioos,  has 
been  of  great  value  in  establishing  cross  connections  between  bureaus 
interested  in  similar  research  problems,  and  in  rendering  available 
to  both  arms  of  the  service  devices  developed  through  any  special 
agency. 

Thus  the  period  marked  by  serious  limitation  of  funds,  felt  in  all 
phases  of  the  council's  work,  is  giving  place  to  a  new  period,  in  which 
the  work  is  progressing  much  more  effectively.  Like  other  bodies 
working  during  the  first  months  of  the  war  with  the  Coimcil  of  Na- 
tional Defense,  the  research  council  provided  its  own  funds  and  paid 
its  own  expenses.  The  nature  of  our  work  could  not  be  expected  to 
make  a  strong  appeal  imtil  sufficient  success  had  been  attained  to 
demonstrate  its  thoroughly  practical  value.  Thus  while  special 
grants  were  made  by  both  the  War  and  Navy  Departments  to  cover 
the  expenses  of  various  investigations  organized  by  the  research  coun- 
cil, no  general  appropriation  was  obtained  until  January  7,  1918, 
when  the  President  authorized  a  grant  of  $29,250  from  his  special 
fund,  through  the  Council  of  National  Defense,  for  the  rental  of  the 
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building  at  1023  Sixteenth  Street,  now  occupied  by  the  research 
council,  and  for  other  miscellaneous  expenses.  The  second  impor- 
tant appropriation  received  through  the  Council  of  National  Defense 
was  the  sum  of  $38,400,  already  mentioned  in  describing  the  work  of 
the  research  information  committee. 

These  cases  illustrate  how  the  work  of  the  National  Research 
Council  has  gradually  gained  the  recognition  and  support  of  the 
Government.  But  in  many  instances  grants  from  private  funds 
are  not  only  desirable,  but  essential  to  success.  In  certain  bureaus 
of  the  Grovernment  ample  funds  are  available  for  research.  In 
other  bureaus  little  or  nothing  has  been  provided  for  such  purposes. 
Put  even  when  research  funds  are  available,  they  can  not  ordinarily 
be  appropriated  until  some  specific  device  reaches  a  stage  where  its 
further  development  is  clearly  advisable.  Thus  the  expenses  of  the 
international  conference  for  the  discussion  of  submarine  problems, 
organized  in  June,  1917,  were  borne  by  the  research  couhcil,  and 
the  necessary  traveling  expenses  of  several  of  the  physicists  who 
subsequently  took  part  in  the  researches  conducted  in  cooperation 
with  the  Navy  were  also  met  from  our  funds.  As  for  the  cost  of 
these  researches,  this  was  borne  in  part  by  universities  and  other 
organizations,  in  part  by  the  research  council,  and  in  part  by  the 
Navy  Department,  which  has  recently  developed  special  labora- 
tories and  other  facilities  for  this  purpose,  and  provided  large 
funds  for  its  prosecution. 

WAR  ORGANIZATION. 

As  soon  as  the  improved  financial  position  of  the  council  per- 
mitted, the  following  war  organization  of  the  council  was  under- 
taken, combining  the  work  of  its  committees  in  various  divisions, 
and  concentrating  its  activities  in  Washington: 

OFFICKR8. 

Geoboe  E.  Hale Chairman 

Ghables  D.  Walcott First  Vice  Chairman 

Gano  Dunn Second  Vice  Chainnan 

R.  A.  MiLLiKAN Third  Vice  Chainnan 

John  Johnston Executive  Secretary 

Whitman   Cboss Treasurer 

Walteb  M.  Gilbebt Assistant  Secretary 

Alfbed  D.  Fijnn Assistant  Secretary 

executive  board. 

John  J.  Carty Chairnhan 

Officers,  chairmen  and  vice  chairmen  of  divisions;  the  chairmen  of  sections 
of  the  administrative  division ;  and  10  members  at  large. 
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ADMINI8TEATIVK   DIVISION. 

Abthub  a.  Notes,  Chairman. 

Sections:  Fobeion  Relations,  Gboboe  E.  Hals,  Chairman, 

GovEBNHENTAL  RELATIONS, ,  Chairman. 

State  Council  Relations,  John  C.  Mebriam,  Chairman, 

Industrial  Research,  John  Johnston,  Chairman. 

Research  in  Educational  Institutions,  John  C.  Merriam,  Chair- 
man, 

Research  Intormation,  ,  Chairman. 

Oommlttees  included  in  the  Administration  Division: 

1,  Research  Information  Committee — 

Washington:  S.  W.  Stratton,  Chairman;  Chief  of  Naval  Intelligence 
Service;  Chief  of  Army  Intelligence  Service;  Graham  EIdgar,  Technical 
Assistant;  W.  M.  Gilbert,  Secretary. 

Paris:  W.  F.  Durand,  Representing  National  Research  Council ;  Repre- 
sentative of  Naval  Intelligence  Service ;  Representative  of  Army  Intel- 
ligence Service;  K.  T.  Compton,  Technical  Assistant;  Lieut  Tod  Fobo, 
Assistant, 

Ltmdon:  H.  A.  Bumstead,  Representing  National  Research  Council,;  Rep- 
resentative of  Naval  Intelligence  Service ;  Representative  of  Army  In- 
telligence Service;  S.  W.  Farns worth.  Technical  Assistant. 

2.  Committee  on  Census  of  Research,  S.  W.  Stbatton,  Chairman, 
«i.  Patent  Office  Committee,  U  H.  Haekeland,  Acting  Chairman. 

MILITARY   division. 

Charles  D.  Walcott,  Chairman  (Secretary,  Smithsonian  Institution). 
S.  W.  Stratton,  Vice  Chairman  (Director,  United  States  Bureau  of  Standards). 
Carl  L.  Alsberg,  Chief,  Bureau  of  diemistry.  United  States  I>epartment  of 

Agriculture. 
Admiral  William  S.  Benson,  Chief  of  Naval  Operations,  United  States  Navy. 
Maj.  Gen.  William  S.  Black,  Chief  of  Engineers,  United  States  Army. 
Howard  E.  Coffin,  member  of  advisory  commission.  Council  of  National  Defense. 
Maj.  Gen.  William  Oozier,  Chief  of  Ordnance,  United  States  Army. 
Rear  Admiral  Ralph  Earle,  Chief,  Bureau  of  Ordnance,  United  States  Navy. 
Walter  S.  Gifford,  Director,  Council  of  National  Defense. 
Maj.  Gen.  William  C.  Gorgas,  Surgeon  General,  United  States  Army. 
Rear  Admiral  Robert  S.  Griffin,  Engineer  In  CHilef,  United  States  Na\'y. 
Brig.  Gen.  P.  D.  Ix)ckridge,  President.  Army  War  College,  United  States  Army. 
Van  H.  Manning,  Director,  T^nlted  States  Bureau  of  Mines. 
Charles  F.  Marvin,  Chief,  Unlte<l  States  Weather  Bureau. 
George  O.  Smith,  Director,  United  States  (;et>loglcal  Survey. 
Maj.  Gen.  Georce  O.  Sqxtier,  Chief  Signal  Offltor,  T'nlted  States  Army. 
Rear  Admiral  David  W.  Taylor.  Chief  Constructor,  United  States  Navy. 
Col.  Ralph  H.  Van  Deman,  Chief  of  Military*  Intelll^renf-e  S^ntlon,  United  States* 

Army. 
Capt  Roger  Welles.  Director  of  Naval  Intelligence,  United  States  Navy. 
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unsidii  or  ESQVXEKanxQ, 

Hszonr  IL  Howe,  Chairman. 

SEcnoif  OF  Aebonautigs,  William  F.  Duband,  Chairman, 

Section  or  Metallvbqt,  Henbt  M.  Howe,  Chairman, 

Section  ov  Mechanical  Engineeeino,  S.  L.  G.  Knox,  Chairman. 

Otber  Bections  are  in  process  of  orgunization. 

Committees  included  in  tbe  engineering  division:  1.  Engineering  committee, 
Gano  Dunn,  Chairman,  (a)  Subcommittee  on  protective  body  armor,  Bashford 
Dean,  Chairman. 

DIVISION  OF  PHTBIC8,  MATHEMATICS,  ASTRONOMY,  AND  GEOPHYSICS. 
(see  T.  — f  80IENCB  AND  SBSEABCR  DIVISION,  UNITED  STATES  SIGNAL  CORPS.) 

R.  A.  MnxiKAN,  Chairman. 

C  R  Mendenhall,  Vice  Chairman, 

Committees  incliided  in  physics  division: 

1,  PHT0IC8  Committee,  R.  A.  Milj.ikan,  Chairman — 

Subcommittees:  Submarine  Investigations  (nine  groups). 
Wireless. 

Ix)catio:^  of  Invisible  Aircraft. 
Ix)CATioN  OF  Mining  and  Tunneling  Operations 
MUZZI.E   Velocity  of  Projectiles. 
Naval  Range  Finders. 
Range  Finders  for  Antiaircraft  Service. 
Static  Charges  on  Airships. 
Submarine  Mines. 

Use  OF  High  Pressure  in  Manufacture  of  Guns. 
Visibility. 

Monoculars   and  Binoculars. 
Camouflage  and  others. 

2.  Mathematics  Committee,  E.  H.  Moobe,  Chairman, 

K.  Astronomy  Committeb,  E.  C.  Pickebing,  Chairman;  H.  N.  Russell,  Vice 
Chairman, 

4.  Committee  on  Optical  Glass,  R.  A.  Millikan,  Chainnan. 

5.  Committee  on    Navigation    and   Nautical   Instruments,   L.   A.   Bahkr, 

Chairman. 

division  of  chemistry  and  chemical  technology. 

John  Johnston,  Chairman. 
W.  H.  Walker,  Vice  Chairman. 

Committees  included  in  the  chemistry  division : 

1.  Chemistry  Committee,  John  Johnston,  Chairman — 

Subcommittees:  Analytical  Chemistry,  William   F.   Hille- 
RRAND,  Chnirrfian. 
Chemical    A1>paratus,    Arthur    H.    Thomas, 

Chairman. 
Biochemistry,  Frank  P.  Underhhx,  Chairman. 
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Carbohydrate  Chemistry,  Claude  S.  Hudson, 
Chairmnn. 

Chemistry  or  Cellulose  and  Paper,  Arthur 
D.  Little,  Chairman. 

Chemistry  of  Cements  and  Related  Building 
Materials,  Prevost  Hubbard,  Chairman. 

Chemistry  of  Ceramics,  BJdward  W.  Wash- 
burn,  Chairman. 

Chemistry  of  Dyestutfs  and  Textiles,  Joseph 
M.  Mathews,  Chairman. 

Electrochemistry,  Wilder  D.  Bancroft,  Cfcair- 
man. 

Chemistry  op  Explosives,  Arthur  M.  Comey. 
Chairman. 

Chemistry  of  Fats,  Fatty  Oils,  and  Soaps. 
Martin  H.  Ittner,  Chairman;  Davto  Wes- 
son, Vice  Chairman. 

Chemistry  of  Fermentation  and  Fermenta- 
tion Products,  John  H.  Long,  Chairman. 

Food  Chemistry,  Carl  L.  Alsbebg,  Chairman. 

Forest  Products,  John  E.  Teeple,  Chairman. 

Chemistry  of  B^uels,  Raymond  F.  Bacon, 
Chairman. 

Cases  Used  in  Warfare,  George  A.  Bubrell, 
Chaintian. 

Chemistry  of  Glass,  ^Vrthur  L,  Day,  Chair- 
man. 

Chemistry  of  Glue  and  Other  Colloids, 
Jerome  Alexander,  Chairman, 

Inorganic  Chemistry,  William  C.  Bray, 
Chairman. 

Chemistry  of  Leather  and  Tanning,  Aijj:n 
Rogers,  Chairman. 

Metallurgical  Chemistry,  Joseph  W.  Rich- 
ards, Chairman. 

MiNERALOGICAL     AND     GEOLOGICAL     CHEMISTRY, 

Frank  W.  Clarke,  Chairman. 
»  Nitrates  and  Ammonia,  Arthur  A.    Noyks. 

Chairman. 
Organic  Chemistry,  William  A.  Noyes,  Chair- 

mam. 
Chemistry  of  Paints,  Varnishes,  and  Resins. 

Henry  A.  Gardner,  Chairman. 
Pharmaceutical    Chemistry,    Frederick    B. 

Power,  Chairman. 
Physical  Chemistry,  Arthur  B.  Lamb,  Chair- 
man. 
Platinum  and  Related  Metals,  James  Lewis 
Howe,  Chairman. 

Primers,  Richard  C.  Tolman,  Chairman. 
Chemistry  of  Rubber  and  Allied  Substances, 

David  Spence,  Chairman. 
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Chkmibtry  of  Soils  and  Fertilizers,  Hombb 
J.  Wheeler,  Chairman. 

Chemistry     of     Synthetic     Drugs,     Jxtlius 
Stieglitz,  Chairman. 

Textile  Coatings,  Edward  C.  Worden,  Chair- 
wan. 

Chemical  Engineering,  Charles  F.  MoKbnna, 
Chairman. 
2.  Committee  on  Gasf^  I'ked  in  Warfare.  Van.  H.  Manning,  Chairtnan. 

division    of   OEOrXKiY    AND   GEOGRAPHY. 

John  C  Mfjiriam.  Chairman. 
Whitman  Cross,   Vice  Chairm-an. 

Committees  iDcluded  in  division  of  jreolo^y  n.nd  geography : 

1.  Geology  Committee,  John  M.  Clarke.  Chairman — 

Pacific  Coast  Subcommittee  on  Geology,  J.  C.  Merriam,  Chairs 

man. 
Subc-ommittei^s :  Matkriaks   for   ICapid   Highway   Construction, 
Edward  l\.  Mathews,  Chairman. 
Water   Supply   for  Camps,   R.   A.   F.   Penrose, 

Chairman. 
Measurements  of  Earth  Vibrations,  J.  B.  Wood- 
worth,  Chairtnan. 
c;eol<m'.y    of    Cantonments    and    Topooraphioal 
Instruction    in   Training   Camps,   Frank  W. 
De  Wolf,  Chairman. 

2.  f^EOORAPHT  Committee,  W.  M.  Davis,  Chairman. 

division  of  medicine  and  related  sciences. 

It.  M.  Pearce,  Chairman, 

Robert  M.  Yerkes,  Vice  Chairman. 

Committees  included  in  medical  division: 

1.  Anatomy  Committee,  H.  H.  Donaldson,  Chairman. 

2.  Physiology  Committee,  W.  B.  Cannon,  Chairman;  W.  H.  Howell,  Vice 

ChtUrm^in — 

SUBCOMMIITEE     FOR     INVESTIGATIONS     ON     THE     PHYSIOLOGY    OF 

Shock,  W.  B.  Cannon,  Chairman. 
Subcommittees:  Control    of    Hemorrhage.    W.    H.    Howell, 
Chairman. 
Solutions  Adapjed  for  Transfusion  After 
Hemorrhage,  L.  J.  Henderson,  Chairman, 
Muscular  W^ork  and  Fatigue,  Frederick  S. 
Lee.  Chairman. 

3.  lV)MMim':E  on  Medicine  and  Hygiene,  Victor  C.  Vaughan,  Chairman — 

Subcommittee  on  Psychiatry,  Stewart  Paton,  Chairman. 

4.  Psychology  Committee,  Robert  M.  Ykkkes,  Chairman:  .John  W.  Baird, 

Vice  Chairman. 

Subcommittees:  Methods  for  the  Psvchoixmjical  Examination 
OF  Recruits,  Robert  M.  Yerkes,  Chairman. 
Tests  of  Special  Skill,  Edward  L.  Thorndike, 
Chairman. 
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Problems  of  Aviation,  Including  the  CjXami- 
NATioN   OF    Aviation    Recruits,    Edward    I^ 
Thorndike,  Secretary, 
Incapacity,     Reeducation,     and     Vocational 

Training,  Shepherd  I.  Franz,  Chairman. 
Visual  Problems,  Raymond  Dodge,  Chainnan, 
Problems   of   Military  Training    and   Disci- 
pline, William  C.  Bagley,  Chairman 

5.  Anthropology  CJommittee,  Charles  B.  Davenport,  Chairman;  , 

Vice  Chairman;  Ales  Hrdlicka,  Secretary. 
0.  Committee  on  Medical  Zoology,  with  Groups  Representing — 
(a)  Entomology. 
(&')  Hei>mintholooy. 
(c)  Protozoology. 

7.  Advisory  Committee  on  Toxicity  of  Prkservkd  Foods,  J.  J.  Abei^  Chait' 

man, 

division  of  agriculture,  botany,  forestry,  fisheries,  and  zoology, 

Vernon  L.  Kellogg,  Chairman. 

Committees  Included  In  division  of  agriculture  and  related  subjects : 
X.  Agriculture  Committee,  Karl  F.  Kellerman,  Secretary, 
2.  Botany  Committee,  John  M.  Coui-ter,  Chairman, 

8.  Botanical  Raw-Products  Committee,  E.  M,  East,  Chairman. 
4.  Zoology  Committee,  C.  B.  McClung,  Representative. 

FUNCTIONS  OF  DIVISIONS. 

It  is  impossible  within  the  limits  of  this  report  to  give  a  detailed 
account  of  the  work  of  the  various  divisions  and  of  the  committees 
grouped  under  them.  Reports  of  the  meetings  of  the  executive  board 
of  the  council  have  been  published  in  the  Proceedings  of  the  National 
Academy  of  Sciences,  where  many  of  the  committees  have  also  pub- 
lished reports.  In  order  to  give  an  intelligent  idea  of  the  present 
status  and  activities  of  the  council,  however,  it  will  be  necessary  to 
speak  briefly  of  the  plan  of  organization  and  of  the  work  of  the 
various  divisions. 

EXECUTIVE  BOARD. 

The  executive  board  of  the  war  organization  takes  the  place  of  the 
former  executive  committee  of  the  council.  It  is  constituted  of  the 
chairmen  and  vice  chairmen  of  the  various  divisions,  the  chairmen 
of  the  sections  of  the  administrative  division,  together  with  several 
members  at  large.  The  executive  board  meets  monthly  and  transacts 
the  general  business  of  the  council.  In  order  to  secure  prompt  action 
when  needed,  however,  a  smaller  committee  has  been  authorized  to 
net  when  necessary,  subject  to  the  approval  of  the  executive  board. 
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ADIIINISTRATIVB  DIVISION. 

The  administrative  division  consists  of  five  sections  dealing  witli 
the  various  relations  of  the  council,  and  also  includes  the  work  of 
the  research  information  conmiittee.  The  section  which  is  to  be  de- 
voted to  the  promotion  of  industrial  research  is  at  present  under 
organization.  This  is  certain  to  prove  one  of  the  most  valuable 
branches  of  the  council's  work,  as  it  will  be  called  upon  to  assist  in 
securing  the  widest  possible  appreciation  of  the  necessity  of  intro- 
ducing scientific  research  on  a  large  scale  into  the  industries.  The 
British  advisory  council  for  scientific  and  industrial  research  has 
been  especially  active  in  this  field,  and  has  already  secured  results 
which  will  greatly  strengthen  some  of  the  larger  industries  of  the 
British  Empire. 

At  the  request  of  the  Commissioner  of  Patents,  and  with  the  ap- 
proval of  the  Secretary  of  the  Interior,  the  National  Research  Coun- 
cil has  organized  a  committee  to  investigate  and  report  upon  the 
work  of  the  Patent  Office  in  the  hope  of  finding  means  of  improving 
the  present  procedure.  The  work  of  this  committee  will  be  done  in 
connection  with  the  other  activities  of  the  administrative  division. 

The  establishment  of  research  committees  in  connection  with  sev- 
eral of  the  State  councils  of  defense,  and  the  necessity  of  securing 
suitable  cooperation  between  these  committees  and  the  National  Re- 
search Council,  has  led  to  the  formation  of  an  important  section  of 
the  administrative  division.  The  chairman  of  this  division,  who  has 
had  extensive  experience  as  chairman  of  the  research  committee  of 
the  California  State  Council  of  Defense,  prepared  the  following  re- 
part,  which  has  been  adopted  as  expressing  the  attitude  of  the  Na- 
tional Research  Council  toward  the  work  of  State  research  com- 
mittees : 

^  It  is  the  opinion  of  your  committee  that  the  greater  part  of  the 
problem  work  of  the  National  Research  Coimcil  can  be  handled  most 
satisfactorily  through  the  special  committees  or  divisions  established 
for  research  in  specific  fields  of  investigation.  To  a  limited  extent 
phases  of  these  investigations  of  problems  may  be  turned  over  to 
adequately  organized  and  supported  research  groups  in  different 
parts  of  the  country,  some  of  these  groups  representing  educational 
or  research  institutions  and  others  being  organized  under  the  auspices 
of  State  governments  or  State  councils  of  defense. 

**As  numerous  important  problems  of  research  relate  to  the  de- 
velopment of  natural  resources,  industrios,  consideration  of  health 
conditions,  and  other  problems  of  a  local  nature,  it  seems  desirable 
in  jnany  cases  to  have  an  organization  of  research  interests  related  to 
the  State,  and  if  possible  supported  by  it.    Siieh  organizations  mighty 
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under  existing  conditions,  be  best  cared  for  as  committees  under  the 
State  councils  of  defense. 

"  It  is  desirable  to  have  the  National  Research  Council  so  related 
to  the  State  research  scientific  committees  that  the  results  of  their 
investigations  may  become  quickly  available  to  the  central  o&oe 
of  the  council,  and  that  the  needs  of  the  council  for  work  of  a  local 
character  may  be  met  by  the  State  committees. 

"  Your  c(Mnmittee  respectfully  suggests  the  following  definition  of 
function,  organization,  and  relations  of  State  research  committees: 

Fwnctioii  of  State  Research  Comnmitees. — ^'^  Problems  involving 
local  needs  in  development  of  natural  resources,  local  industries, 
health  conditions,  or  any  matters  to  which  science  may  lend  its  aid. 

"Problems  involving  local  materials,  industries,  laboratories,  or 
talent,  development  or  use  of  which  would  contribute  to  the  good  of 
the  Nation  as  a  whole  or  in  part  regardless  of  questions  of  needs  of 
the  State  in  which  the  investigation  originates. 

Orgardzation  of  State  Committees. — ^"In  intial  organization  the 
State  committee  should  be  small  but  widely  representative  of  .fields 
of  research.  Additions  to  membership  should  be  made  as  the  de- 
velopment of  actual  research  progresses.  The  committees  should,  at 
the  outset,  include  members  of  State  boards  covering  work  in  which 
scientific  research  plays  an  important  part  and  representatives  of 
scientific  organizations  or  institutions  at  which  significant  research 
is  in  progress,  especially  institutions  in  which  research  committees 
are  organized. 

"State  research  committees  should  at  this  time  be  organized  as 
subdivisions  of  State  councils  of  defense,  where  such  councils  exist 

"  Financial  support  of  State  committees  should  come  from  State 
funds  received  by  way  of  the  State  councils  of  defense,  or  frmn 
other  special  fimds.  It  is  in  all  cases  desirable  to  have  secretarial 
organization  permitting  full  correspondence  on  all  matters  relating 
to  the  committee. 

Relation  of  Research  Council  to  State  Cofivmittees, — ''^  It  is  desir- 
able to  have  the  State  research  committees  affiliated  with  the  National 
Research  Council;  the  results  of  work  of  these  committees  should 
be  reported  to  the  State  coimcil  of  defense  and  to  the  National  Re- 
search Council  by  way  of  either  or  both  of  these  bodies;  results  ob- 
tained by  the  Stat^e  research  committees  should  go  to  the  Council  of 
National  Defense  when  needed." 

The  research  council  is  already  working  in  active  co<^eration  with 
several  State  research  conmiittees,  and  informaticm  is  being- sup|died 
to  various  State  councils  of  defense  which  have  asked  for  sugges- 
tions regarding  research. 
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The  work  of  the  committee  on  research  in  educational  institutions 
has  already  been  described.  The  f  imctions  of  this  committee  will  be 
extended  and  developed  through  the  administrative  division  of  the 
council. 

MILITARY  DIVISION. 

The  constitution  of  the  former  military  committee  of  the  council 
is  explained  above.  In  the  war  organization  this  committee  becomes 
the  military  division  of  the  council.  Under  it  various  extensions  of 
the  present  work  will  be  organized. 

ENGINEERING  DIVISION. 

In  the  case  of  engineering,  the  council  has  been  acting  hitherto 
through  its  committees  on  engineering  and  aeronautics,  both  of 
which  will  be  incorporated  in  the  new  division  of  engineering.  The 
various  sections  of  the  engineering  divisions  are  now  under  organi- 
zation. One  of  the  most  important  of  these  sections  is  that  of 
metallurgy,  the  organization  of  which  is  nearly  complete.  The 
section  of  design  of  the  science  and  research  division  of  the  United 
States  Signal  Corps  will  also  work  in  close  cooperation  with  the 
division  of  engineering  and  essentially  as  one  of  its  sections. 
Other  sections  of  the  division  are  now  in  process  of  formation. 

DIVISION  OP  PHYSICS. 

The  work  of  the  committees  of  physics,  mathematics,  astronomy, 
optical  glass,  and  navigation  and  nautical  instruments  is  now  con- 
centrated in  the  division  of  physics  and  related  sciences,  which  also 
comprises  the  work  of  the  Science  and  Research  Division  of  the 
United  States  Signal  Corps.  The  character  of  the  work  conducted 
by  this  division  of  the  Signal  Corps  is  indicated  by  the  following 
outline  of  its  various^activities : 

Lieut  Col.  R.  A.  Milllkan,  officer  in  charge  of  activities  in  Washington,  D.  C. 

I.  Aeronautics  instrument  section,  MaJ.  C.  E.  Mendenhall. 

(a)  Expert  testing  of  lenses.  First  Lieut.  A.  K.  Chapman  (laboratory,  Kodak 
Park,  Rochester,  N.  Y.,  in  charge  of  Mr.  F.  M.  Bishop). 

(6)  Specification,  design,  and  development  of  photographic  apparatus  and 
methods  of  mounting  cameras  in  airplanes,  Capt.  H.  E.  Ives. 

(c)  Computation  and  other  development  work  in  connection  with  airplane 
bombs  and  bomb  sights.  Prof.  Wilmer  A.  DufT. 

(d)  Technical  consultation  in  connection  with  development  of  oxygen  ap- 
paratus, Dr.  E.  J.  Eyster. 

II.  Signaling  section,  Pvt.  A.  J.  Dempster.  Development  of  new  signaling 
devices. 

III.  Design  section,  Mr.  S.  L.  G.  Knox.  A  new  type  of  airplane  gun  is  being 
developed  and  designed  with  the  aid  of  an  appropriation  from  the  Board  of 
Ordnance  and  Fortifications. 
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Activities  abroad. — Second  Lieut  Leonard  B.  Loeb,  Signal  Reserve  Corpe, 
A.  S.  Laboratoire  de  rint6rieur,  Paris;  First  Llent.  Tod  Ford,  jr.,  liaison 
officer,  headquarters  A.  E.  F. 

IV.  Meteorological  section: 

Activities  abroad, — Maj.  Edward  H.  Bowie,  headquarters  A.  E.  F.  Officers 
and  enlisted  men  have  been  ordered  abroad  for  meteorological  work  In  connec- 
tion with  American  expeditionary  force. 

Activities  in  the  United  States. — Lieut  B.  J.  Sherry,  United  States  Weather 
Bureau,  Washington,  D.  C. 

Meteorological  stations  have  been  opened  at  the  following  points  in  the  United 
States :  Fort  Leavenworth,  Kans.,  Pvt.  Eckley  Ellison ;  Langley  Field,  Va.,  Pvt 
Allan  E.  Waterman;  Camp  Devens,  Mass.,  Pvt  H.  R.  Grenrich;  Fort  Screven, 
Ga.,  Pvt  Roy  J.  Rogers;  Fort  Snelling,  Minn.,  Pvt.  P.  E.  Johnson. 

The  following  aerologlcal  stations  have  been  opened :  Sandy  Hook,  N.  J.,  Sec- 
ond Lieut.  John  W.  Howard ;  Fort  Omaha,  Nebr.,  Pvt  William  E.  Bowen. 

V.  Other  activities  under  science  and  research  division  In  the  United  States : 
Baltimore,  Md.,  Johns  Hopkins  University,  MaJ.  R.  W.  Wood.    New  methods 

of  various  kinds;  devices  for  prevcntinjj  airplanes  catching  fire,  etc. 

New  London,  CJonn.,  signaling  experiments  In  charge  of  Pvt  Arthur  J.  Demp- 
ster, care  of  Naval  Experiment  Station. 

Langley  Field,  Va.,  Signal  Corps  research  laboratory,  Pvt  A.  H,  Nletz. 

As  for  the  other  work  of  the  division  of  physics  and  the  related 
sciences,  its  nature  is  suflSciently  illustrated  by  the  list  of  subcom- 
mittees given  in  the  plan  of  war  organization. 

DIVISION  OF  MEDICINE  AND  RELATED  SCIENCES. 

The  division  of  medicine  and  the  related  sciences  has  been  organ- 
ized with  special  reference  to  military  needs.  The  committees  of 
the  research  council  grouped  under  this  division  are  those  which  are 
directly  related  to  experimental  medicine  or  to  subjects  also  dealt 
with  under  the  Surgeon  General's  office.  The  chief  purposes  of  the 
division  are :  ^ 

1.  To  cooperate  closely  with  the  Surgeon  General  of  the  Army 
(through  Col.  Russell)  and  of  the  Navy  (through  Dr.  Stitt)  in 
determining  urgent  problems  and  to  enlist  the  aid  of  civilian  labo- 
ratories in  the  solution  of  these  problems. 

2.  To  assist  the  Surgeon  Generals  of  the  Army  and  Navy  in  pro- 
curing trained  investigators  to  enter  the  respective  services  as  con- 
tract surgeons  to  undertake  special  field  investigations  during  short 
periods  of  time. 

3.  To  send,  if  it  is  considered  advisable,  commissions  or  individ- 
uals abroad,  to  determine  the  urgent  problems  which  should  be 
taken  up  without  loss  of  time  in  civilian  laboratories  in  this  country. 

4.  To  invite,  if  it  is  considered  necessary,  commissions  or  indi- 
viduals from  foreign  countries  to  this  country  to  advise  with  the 
medical  division  of  the  National  Research  Council. 
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6.  To  maintain  correspondence  with  prominent  medical  investi- 
gators in  the  American  Expeditionary  Forces  and  in  civilian  labo- 
ratories in  France,  England,  and  Italy,  and  thus  obtain  reports  of 
the  important  fields  of  research,  the  character  of  the  work  in  prog- 
ress, and  the  needs  of  the  workers. 

6.  To  establish  relations  with,  and,  if  agreeable  to  them,  to  coop- 
erate with  research  organizations  abroad,  as  (a)  British  medical 
research  committee,  (6)  the  research  society  recently  organized  in 
France  by  medical  oflScers  of  American,  French,  and  British  forces, 
and  (c)  the  committee  on  medical  research  of  the  American  Eed 
Cross  in  France,  etc. 

7.  To  obtain  reports  of  all  medical  research  organizations  in  this 
country  dealing  with  war  problems  and  of  individuals  engaged  in 
the  investigation  of  war  problems. 

8.  To  maintain  a  bureau  for  the  dissemination  of  up-to-date  bib- 
liographies of  all  forms  of  medical  research  bearing  on  war  prob- 
lems. 

9.  (a)  To  prepare  lists  of  individuals  and  laboratories  equipped 
and  ready  to  undertake  research  at  short  notice.  (6)  To  prepare 
lists  of  individuals  who  will  hold  themselves  in  readiness  to  work 
for  shorter  or  longer  periods  on  special  or  emergency  problems  or 
to  augment  existing  laboratory  staffs  in  a  group  of  selected  labora- 
tories, such  as  the  Rockefeller,  Sprague,  and  Hooper  Institutes  and 
research  departments  of  certain  universities. 

10.  To  hold  conferences  from  time  to  time  in  Washington  or  other 
central  city  for  discussion  of  important  research  problems  and 
methods  of  attack. 

11.  To  hold  military  medical  meetings  from  time  to  time  jn  the 
neighborhood  of  large  cantonments  for  the  discussion  of  medical 
problems  by  military  and  civilian  physicians. 

DIVISION  OF  CHEMISTRY  AND  CHEMICAL  TECHNOLOGY. 

The  chemical  work  of  the  council  has  been  reorganized  and  is  now 
in  the  hands  of  a  division  of  chemistry  and  chemical  technology,  the 
purpose  of  which  is  to  secure  effective  cooperation  in  the  investiga- 
tion and  solution  of  the  many  pressing  problems  involving  chemistry 
and  chemical  engineering  which  have  been  raised  by  the  war.  These 
problems  are  so  multifarious  that  they  can  not  be  readily  summarized 
or  tabulated,  but  the  following  general  statements  may  serve  to  illus- 
trate the  work  of  the  division.    Its  chief  purposes  are : 

1.  To  ascertain  the  most  urgent  problems  arising  out  of  the  various 
war  activities  of  the  Government,  and  to  place  these  problems  before 
men  qualified  to  solve  them. 
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2.  To  enlist  the  support  of  the  chemists  and  chemical  technologists, 
and  to  keep  as  fully  informed  as  possible  about  their  training  and 
qualifications  so  as  to  aid  the  Government  in  the  selection  of  com- 
petent men  in  chemical  work  here  or  abroad. 

3.  To  aid  in  the  interchange  of  information  with  our  aUies;  tq 
keep  in  touch  with  all  chemical  research  work  now  going  on  in  thib 
country  and  to  keep  informed  upon  the  chemical  equipment  available 
at  the  various  institutions  and  industrial  plants  where  such  work 
could  be  carried  on. 

4.  To  cooperate  with  manufacturers  in  an  endeavor  to  utilize  waste 
and  by-products,  to  devise  acceptable  substitutes  for  raw  materials 
which  are  scarce  or  urgently  needed  for  other  purposes,  to  promote 
the  manufacture  of  wholly  new  substances  (for  example,  for  gas  war- 
fare), and  to  insure  that  the  equipment  in  men  and  material  may  be 
used  to  the  best  advantage. 

5.  To  point  out  the  advisability  of  having  new  and  up-to-date  ad- 
vanced textbooks  and  reference  works  in  chemistry  in  English,  and 
to  work  toward  securing  a  better  appreciation  and  a  more  intelligent 
support  of  chemistry  on  the  part  of  the  community. 

6.  To  hold  conferences  in  Washington  or  elsewhere  for  the  discus- 
sion of  important  research  problems,  or  of  ways  and  means  of  mak- 
ing the  work  of  the  division  more  effective. 

DIVISION  OF  GEOLOGY  AND  GEOGRAPHY. 

The  division  of  geology  and  geography  has  prepared  a  plan  for 
utilizing  the  large  amount  of  preparatory  work  which  has  been  ac- 
complished by  the  committees  on  geology  and  geography  with  a 
view  to  adapting  the  work  of  the  division  most  directly  to  the  prob- 
lems of  the  war.  It  is  hoped  that  closer  touch  with  departments  of 
the  Government  connected  with  war  work  will  serve  to  increase  the 
effectiveness  of  both  committees. 

The  division  is  collating  the  data  contained  in  replies  to  question- 
i)aii*es  sent  out  by  Government  bureaus  and  geological  and  techincal 
societies,  in  order  to  bring  into  one  list  the  essential  facts  as  to  the 
geologists  and  geographers  of  the  country  with  r^ard  to  the  nature 
and  conditions  of  service  that  can  best  be  rendered  by  them  in  the 
war,  and  the  researches  they  are  conducting  which  bear  on  war  prob- 
lems. 

The  resources  of  the  division  have  been  especially  placed  at  the 
disposal  of  the  intelligence  section  of  the  War  College  for  the  as9em- 
bling  of  any  information  which  it  may  require. 

DIVISION  OF  AGRICULTURE,  BOTANY,  ZOOLOGY.  FORESTRY,  AND 

FISHERIES. 

The  division  of  agriculture,  botany,  zoology,  forestry,  and  fisheries 
is  now  in  process  of  organization.    Its  functions  will  be  analogous  to 
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those  of  the  medical  division,  and  it  is  hoped  that  it  may  secure  the 
necessary  coordination  of  researches  in  the  field  it  occupies. 

FUTURE  OF  THE  NATIONAL  RESEARCH  COUNCIL. 

The  results  already  accomplished  by  the  National  Research  Council 
and  the  increasing  requests  for  its  assistance  seem  to  leave  no  doubt 
a£  to  the  need  for  a  centralizing  body  of  this  character.  A  plan  of 
permanent  organization,  adapted  for  the  conditions  existing  after  the 
war,  is  being  carefully  studied.  The  organization  of  the  research 
council  under  the  charter  of  the  National  Academy  of  Sciences  is  un- 
doubtedly sound.  It  provides  the  necessary  connection  with  the  Gov- 
ernment and  eliminates  all  political  influences  from  the  appointment 
of  its  member.  The  inclusion  of  the  heads  of  Government  bureaus 
devoting  special  attention  to  research  and  the  plan  of  securing  their 
appointment  by  the  President  on  the  nomination  of  the  National 
Academy  provides  for  the  first  time  a  means  of  effecting  necessary 
cooperation  between  these  bureaus,  which  have  developed  to  great 
proi>ortions  and  have  at  their  disposal  large  sums  for  scientific  re- 
search. Other  elements  in  the  permanent  scheme  of  organization 
must  be  such  as  to  assure  the  close  cooperation  of  all  research  agen- 
cies in  the  country  and  of  the  chief  national  scientific,  technical,  and 
engineering  societies  interested  in  research.  The  widespread  co- 
operation already  secured  and  the  experience  gained  in  connection 
with  the  war  will  afford  a  useful  guide  for  the  development  of  a 
sound  and  effective  plan. 

George  E.  Hale,  Chairman, 

tTATBMSNT  OF  CONTRIBUTIONS  AND  APPROPRIATIONS  FOR  THB  WORK  OF 
THS  NATIONAL  RESEARCH  COUNCIL  FROM  SEPT.  i.  1916,  TO  MAR.  i,  1918, 
(It  MONTHS). 

I.  Cash  donated  to  the  couudl  on  neconnt  of  genenU  ex|)ense8  of 
office,  maintenance,  and  special  Investljfations: 

A.  Bn^neering  Foundation : 

1.  Services  of  secretary $5,000.00 

2.  Expenses  of  comniitteeH 510.00 

3.  Office  and  traveling  exi)enfte8 3.526.09 

$9,036.09 

B.  George  S.  Ishaiu 50.00 

o!  Martin  A.  Ityerson 1,000.00 

I>.  Anonymous 100.00 

B.  Cleveland  H.  Dodge 5,000.00 

F.  Clarence  H.  Mackay,  for  expenses  connected  with  work 

of  subcommittee  on  protective  body  armor 1,000.00 

G.  Carnegie  Corporation  of  New  York 60, 000. 00 

I  H.  Rockefeller  Foundation,  for  Division  of  Medicine  and 

Related    Sciences 50.000.00 
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I.  Special    contributions   for    work    of   p^chology    com- 
mittee   $4, 100. 00 

J.  Special  contributions  for  work  of  chemistry  committee.  4, 614. 05 

K.  Special  contributions  for  work  of  geology  committee—  800.00 


74,  700. 14 

II.  Governmental  appropriations  available  for  work  under  imme- 
diate direction  of  researcli  council : 

A.  President's      emergency       appropriation       (available 

through  the  Council  of  National  Defense)  : 
1.  General  office  expenses  of  research  council 29,260.00 

B.  Council  of  National  Defense : 

1.  Appropriation  for  agriculture  com- 

mittee       13,  000. 00 

2.  Appropriation   for   research    infor- 

mation committee 38,400.00 


C.  War  Department,  Ordnance  Bureau: 

1.  Special  appropriation  for  develop- 
ment of  new  type  of  gun  by  re- 
search  council 15,000.00 


41,400.00 


15,000.00 
160,850.14 


III.  Govermnental  appropriation  for  work  organized  in  connec- 
tion witii  the  national  research  council  (estimated)  : 
A.  United  States  Signal  Corps,  for  work  of 
Science  and  Research  Division : 

1.  Personnel $45,000.00 

2.  Equipment  and  supplies 65,000.00 


110,000.00 


270,350.14 


Many  other  appropriations  have  been  made  by  Government  bu- 
reaus, educational  institutions,  and  private  research  laboratories  for 
investigations  which  have  been  conducted  more  or  less  directly  in 
cooperation  with  the  research  council.  The  total  amount  of  such 
contributions  for  research  work  can  not  be  closely  estimated. 
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JANUARY  I  TO  DBCBMBBR  31,  19x7. 

To  the  President  of  the  National  Academy  op  Sciences: 

I  have  the  honor  to  submit  the  following  report  as  treasurer,  for  the 
fiscal  year  January  1,  to  December  31,  1917.  Some  of  the  items  of 
general  interest  will  be  mentioned  before  presenting  details. 

The  volume  of  financial  transactions,  apart  from  investments,  is 
indicated  by  the  statement  that  the  income  of  the  academy  from  dues, 
interest  on  investments,  subscriptions  to  the  Proceedings,  contribu- 
tions to  Proceedings  fund,  and  the  William  EUery  Hale  lectureship 
was  $17,092.44,  while  the  miscellaneous  disbursements  amounted  to 
$9,567.65  and  payments  on  grants  from  trust  funds  and  for  medals 
were  $6,669.12, 

The  sum  of  investments  held  by  the  academy  on  December  31  was 
$248,623.50,  yielding  on  that  date  at  the  rate  of  5.01  per  cent. 

Changes  in  investments  may  be  summarized  as  follows :  Loans  on 
real  estate  aggregating  $15,000  were  paid  and  loans  amounting  to 
$18,000  were  renewed  at  increased  rates  of  interest;  bonds  of  the  face 
value  of  $26,500  were  purchased  for  $25,618.75. 

In  accordance  with  the  action  of  the  academy  in  November,  1916, 
the  capital  of  the  Marsh  fund  was  increased  to  $18,500  through  the 
addition  to  it  of  intere^st  on  the  deferred  payments  of  the  bequest 
from  Prof.  O.  C.  Marsh,  received  in  1916,  and  by  transfer  of  accu- 
mulated income.  By  the  addition  of  further  increments  of  $500 
annually  from  income  this  fund  will,  on  February  1,  1920,  reach  the 
total  of  $20,000  authorized  by  the  academy. 

A  first  payment  of  $2,500  was  received  from  the  executors  of  the 
estate  of  Mrs.  Mary  Anna  Palmer  Draper  toward  the  total  of  $25,000 
bequeathed  to  the  academy  by  Mrs.  Draper  in  1915  to  establish  the 
Billings  fund. 

The  sum  of  $1,068.52  was  added  to  the  Comstock  fund  from  accu- 
mulated income  on  November  20,  1917,  in  accordance  with  the  direc- 
tions of  the  donor. 

The  sum  of  $6,487.20  was  received  toward  defraying  expenses  of 
the  National  Research  Council  and  $4,147.85  was  expended  for  that 
purpose. 

The  consolidated  investment  fund  reached  a  total  of  $176,745.50  by 
the  addition  during  the  year  of  the  Murray  and  Billings  funds  and 
the  increase  of  the  Mardi  fund. 
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TRUST  FUNDS  OF  THE  ACADEMY. 

The  trust  funds  of  the  academy,  the  income  of  which  is  adminis- 
tered for  specific  purposes,  are  enumerated  below.  The  capital  of 
certain  funds  has  be^n  increased  beyond  the  amount  of  the  original 
gift  or  bequest,  by  the  transfer  of  accumulated  income,  at  the  request 
of  the  donors  or  by  action  of  the  academy. 

Baehe  fund :  Bequest  of  Alexander  DaUas  Bache»  a  member  of  the 
academy,  1870.  To  aid  researches  in  physical  and  natural 
sciences  $56, 000. 00 

Watson  fund :  Bequest  of  James  C.  Watson,  a  member  of  the  acad- 
emy, 1874.  For  the  promotion  of  astronomical  science  through 
the  award  of  the  Watson  gold  medal  and  grants  of  money  in 
aid  of  research J-    25,000.00 

Draper  fund :  Gift  of  Mrs.  Henry  Draper,  1883,  in  memory  of  her 
husband,  a  former  member  of  the  academy.  To  found  the  Henry 
Draper  gold  medal,  to  be  awarded  for  notable  investigations  in 
astronomical  physics.  The  balance  of  income  is  applied  to  aid' 
research  in  the  same  science 10,000.00 

Smith  fund :  Gift  of  Mrs.  J.  Lawrence  Smith,  1884,  In  memory  of  her 
husband,  a  former  member  of  the  academy.  To  found  the  J. 
Lawrence  Smith  gold  medal,  to  be  awarded  for  important  Investi- 
gations of  meteoric  bodies  and  to  assist,  by  grants  of  money,  re- 
searches concerning  such  objects 10,000.00 

i^ibbs  fund :  Established  by  a  gift  of  Wolcott  Gibbs,  a  member  of  the 
academy,  1892,  and  increased  by  a  bequest  of  the  late  Morris 
Loeb,  1914.    For  the  promotion  of  researches  in  chemistry 5,545.60 

Gould  fund:  Gift  of  Miss  Alice  Bache  Gould,  1897,  in  memory  of 
her  father,  a  former  member  of  the  academy.  For  the  promo- 
tion of  researches  in  astronomy 20,000.00 

Comstock  fund :  Gift  of  Gen.  Cyrus  B.  Oomstock,  a  member  of  the 
academy,  1907.  To  promote  researches  in  electricity,  magnetism, 
or  radiant  energy,  through  the  Comstock  prize,  of  money,  to  be 
awarded  once  in  five  years  for  notable  Investlgationa  The  fund 
Is  to  be  increased  ultimately  to  $15,000 12,406.02 

Marsh  fund:  Bequest  of  Othniel  Charles  Marsh,  a  member  of  the 
academy,  1909.  To  promote  original  research  in  the  natural  sci- 
ences. To  the  original  bequest  of  $10,000  the  academy  has  added 
interest  received  from  the  estate  and  authorized  the  increase  of 
the  fund  to  $20,000  by  annual  additions  from  income 18, 600. 00 

Murray  fund:  A  gift  from  Sir  John  Murray,  1911,  to  found  the 
Alexander  Agassiz  gold  medal,  in  honor  of  a  former  member  and 
president  of  the  academy,  to  be  awarded  for  original  contributions 
to  the  science  of  oceanography 6«000.00 

Hartley  fund :  A  gift  from  Mrs.  Helen  Hartley  Jenkins,  1913-14,  in 
memory  of  her  father,  Marcellus  Hartley,  to  found  the  medal  of 
the  academy  awarded  for  eminence  in  the  application  of  science 
to  the  public  welfare 1,200.00 

Billings  fund :  Established  by  the  bequest  of  Mrs.  Mary  Anna 
Palmer  Draper  (Mrs.  Henry  Draper),  of  $25,000,  1915.  To  sup- 
port the  publication  of  the  Proceedings  of  the  academy  or  for 
other  purposes  to  be  determined  by  the  academy.  First  in- 
stallment       2, 500.00 
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Elliot  fund :  Gift  of  Margaret  Henderson  Elliot  to  found  tlie  Daniel 
Girand  Elliot  gold  medal  and  honorarium,  for  the  most  meri- 
torious work  in  zoology  or  paleontology  published  in  each  year $8, 000. 00 

In  addition  to  the  above-named  trust  funds  the  academy  holds  the 
following: 

Agassiz  fund :  Bequest  of  Alexander  Agassiz,  a  member  of  the  acad- 
emy, 1910,  for  the  general  uses  of  the  academy $50, 000. 00 

Building  fund :  A  gift  from  Alexander  Aga8siz  and  Theodore  N. 
Gill,  former  members  of  the  academy,  toward  a  l>uilding  for  the 
academy,  together  with  accumulated  income 9,000.00 

STATEMENTS  OF  ASSETS  AND  LIABILITIES,  DECEMBER  zi,  1917- 

ASSETS. 

1.  Mortgage  notes,  secured  by  first  mortgages  on  real  estate $85,760.00 

2.  Bonds,  giving  name,  face  value,  rate  of  interest,  and 

cost: 

4  American  Telephone  &  Telegraph  Ck>.,  collateral 
fives,  due  Dec.  1,  1946.     4  at  $1,000.     Nos.  640, 

29245,  29246,  41419 $3,  817.  50 

5  Asheville  Power  &  Light  Ck).,  first  mortgage  30- 
year  gold,  5  per  cent,  due  Apr.  1, 1942,  New  York. 

5  at  $1,000.    Nos.  272,  490,  492,  508,  509 4, 892.  50 

12  Broadway  Realty  CJo.,  first  5  per  cent  gold,  due 

Sept  1,  3926.    12  at  $1,000  face  value.    Nos.  38. 

50,  796,  963-6,  1068,  1616-20.  Purchase  money—  12, 345.  00 
10  Bush  Terminal  Buildings  CJo.,  first  mortg«ge,  50- 
year  sinking  fund,  5  per  cent  gold  bonds,  due 

Apr.   1,   1960.     10  at  $1,000  face  value.     Nos. 

138a-7  and  2805-9 9,375.00 

5  Chesapeake  &  Ohio,  general  mortgage,  4.5*8  gold 

bonds,  due  New  York,  Mar.  1,  1992.    5  at  $1,000. 

Nos.  15350,  15351,  15352,  15353,  15354 4, 600. 00 

4  City  of  Tacoma,  Green  River  special  water  fund 
No.  2,  5  per  cent,  due  Oct.  1,  1939.    4  at  $1,000. 

Nos.  1508,  1509,  I6IO,  1511 4,140.00 

12  Cleveland  Electric  &  Illuminating  Co.,  first 
mortgage,  5  per  cent  gold  bonds,  due  New  York, 
Apr.  1,  1939.  4  at  $500  and  8  at  $1,000.  Nos. 
M6060,  M6069,  M6097,  M15094-15098,  D261,  D262, 
D263,  D264 9, 597.  50 

19  Cosmos  Club,  4.5  per  cent  bonds,  due  July  1. 
1949.  19  at  $1,000.  Noa  286-297,  299,  801-305, 
350 19, 000. 00 

7  Detroit  Edison  Co.,  5*s,  first  mortgage,  80-year, 
gold,  due  Jan.  1,  1933.  7  at  $1,000.  Nos.  557, 
2442,  2443,  3024,  8252,  3253,  8086 7, 177. 50 

5  I>ominion  Coal  Co.  (Ltd.),  first  mortgage,  sink- 
ing-fund gold  bonds,  5  per  cent,  due  New  York, 

May  1,  1940.    5  at  $1,000,    Nos.  A103BB-A1040.-      4,675.00 
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8  Galveston,  Harrisburg  and  San  Antonio,  Mexi- 
can &  Pacific  Ex.,  second  guarant<*ed  S's,  due 
Jan.  1,  1931.  8  at  $1,000.  Nos.  1044,  1048,  1248, 
2112-2116 $8, 080. 00 

2  Georgia  Ry.  &  Electric  CJo.,  first  consolidated 
mortgage,   5's,   sinlcing-fund   gold,   due   Jan.   1, 

1932.     2  at  $1,000.    Nos.  1061,  1600 2, 055. 00 

13  Government  of  the  Province  of  Alberta  4.6  per 
cent,  10-year  gold  debenture,  due  New  York,  Feb. 
1,1924.  11  at  $100;  Nos.  1501-1511.  2  at  $500; 
Nos.  2031,  2032,  $2,100 2.008.60 

6  Government  of  the  Province  of  Alberta,  5  per 
cent,  10-year  gold  debenture,  due  New  York, 
May  1,  1925.  1  at  $1,000;  No.  2364.  6  at 
$500.    Nos.  B189-B193.     $3,500 8,873.76 

1  Government  of  the  Province  of  Alberta,  4.5 
per  cent,  10-year  gold  debenture,  due  New  York, 
Dec.  1,  1923.     1  at  $500.     No.  2620 480.00 

4  Grand  Rapids  Gas  Light  Co.,  5  per  cent,  first 
mortgage,  gold,  due  New  York,  Aug.  1,  1980. 

4  at  $1,000.    Nos.  A522,  A523,  A595,  A596 4,020.00 

9  Milwaukee  Railway  &  Electric  Light  Co.,  general 
and  refunding  mortgage  gold,  series  A,  5  per 
cent,  due  New  York  Dec.  1,  1951.  9  at  $1,000. 
Nos.  2088,  2772,  3839,  3840,  3930,  3931.  5222,  5223 

5224 8, 237. 50 

10  Minneapolis  General  Electric  Ck>.,  5  per  cent, 
30-year  gold-mortgage,  due  New  York,  Dec.  1, 
1934.    10  at  $1,000.    Nos.  1621,  1622,  1949,  2004, 

2572,  2573,  2574,  2575,  7579,  7580 9,880.00 

4  Niagara  Falls  Power  Co.,  first  mortgage,  5'8, 

gold  coupon,  due  Jan.  1,  1932.    4  at  $1,000.    Nos. 

5246,  5247,  6583,  8358 4,100.00 

18  Riggs  Realty  Co.,  3/30-year  coupon,  first  5's,  due 

Washington,  D.  C,  Oct.  1,  1940.     18  at  $1,000. 

Nos.  76,  80,  84,  88,  92,  96,  100,  104,  108,  112,  116. 

120,  124,  128,  132,  136,  140,  144 18,  672, 60 

1  Shawinigan  Water  &  Power  Co.,  5*s,  due  Jan.  1, 

1934.    1  at  $500.    No.  5337 507. 60 

9  Southern  Bell  Telephone  &  Telegraph  Co.,  80- 
year,  first  mortgage,  5's,  sinking  fund,  gold,  due 

Jan.  1,  1941.    9  at  $1,000.    Nos.  M9739,  M11676, 

M11577,     M11578,     M11579,     L13965,     M15568, 

M15569,    M15570 8,942.60 

1  Union  Electric  Light  &  Power  Co.  of  SL  Louis, 

5  per  cent,   first   mortgage,  80-year,  gold,  due 
New   York,    Sept.   1,    1932.     1   at   $1,000.     No. 

4169 1, 010. 00 

5  Vicksburg,  Shreveport  A  Pacific  R.  R.  Co.,  prior 
lien  mortgage,  at  6  per  cent,  gold,  renewed  at  6 
per  amt,  due  Nov.  1,  1916;  extended  to  Nov.  1, 
1940.    6  at  $1,000.    No&  661,  661,  794,  982,  1323.      6, 060. 00 
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7  Virginian  Ry.  Oo.,  first  mortgage,  50-year  gold, 
5  per  e«it,  due  New  York,  Nov.  1,  1962.  7  at 
$1,000.      Nos.    M4290,    M4291.    M14151,    M23824, 

M23823,   M2SS22,  M23821 $6,986.25 

$162,  g73. 50 

3.  Bank  balance,  Dec.  31,  1917* 16*865.80 


265,488.80 
LIABILITIES. 

General  fund :                                                                                income.  Capital. 

Invested $4, 686. 25     

Uninvested 602. 99    

Agassiz  fund: 

Invested $50, 000. 00 

Uninvested 

Bache  fund : 

Invested 2, 575. 00  56, 000. 00 

Uninvested 1, 249.  76    

Billings  fund  : 

Invested 2, 500. 00 

Uninvested 

Building  fund: 

Invested 9, 000. 00 

Uninvested 399. 29    

Oomstock  fund : 

Invested 677. 50  12, 318. 75 

Uninvested 854. 25  87. 27 

Oonsolidated  fund : 

Invested ; 

Uninvested 1,097.53     

Draper  fund : 

Invested 1, 952. 50  10, 000. 00 

Uninvested 534.89    

Elliot  fund : 

Invested 8, 000. 00 

Uninvested 517.22     

Glbbs  fund : 

Invested 5,  545.  50 

Uninvested 216.  33    

Gould  fund : 

Invested 4, 067.  50  19, 942. 50 

Uninvested 1, 642. 67  57.  50 

Hale  lectureship : 

Invested 

Uninvested - 220.28    

Hartley  fund: 

Invested 1, 200. 00 

Uninvested 25. 51    

Marsh  fund : 

Invested 18,  500. 00 

Uninvested 716. 81    

>  Oatttandlng  check*,  $901.86. 
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Murray  fund :                                                                             income.  Capital. 

Invested $6, 000.  OD 

Uninvested $5e9. 61     

National  Research  Council : 

Invested 

Uninvested ^ 2, 389.  35     

Proceedings: 

Invested 

Uninvested 1, 922. 27     

Smith  fund : 

Invested 1, 532. 50  10, 000.00 

Uninvested 1, 084. 20     

Watson  fund : 

Invested 1, 003. 75  24, 796. 25 

Uninvested 799. 32  203. 75 


31,337.28    284,151.52 
81,337.28 


265,488.80 
Consolidated  investment  fund: 

Invested 175,671.00 

Uninvested 1, 097. 53        1, 674. 50 

CONDENSED   STATEMENT   OF   RECEIPTS   AND   EXPENDITURES,  1917 

RECEIPTS. 

Balance,  Jan.  1,  1917,  as  per  last  report $29,551.64 

Cash  receipts: 

Total  Income  from  Investments *$11, 711. 87 

Mortgage  notes  paid 15,000.00 

Annual  dues,  1916, 1917,  1918 795. 00 

Interest  on  bank  deposits 435.89 

William  Ellery  Hale  lectureship 1,000.00 

Billings  fund  from  Draper  estate 2, 500. 00 

Contributions  to  Proceedings 2,480.00 

Subscriptions  to  Proceedings 1, 105.  57 

Reprints  and  separate  numbers  of  Proceedings 939. 29 

Cancellation  of  check  for  J.  VoQte 200. 50 

Return  of  grant  to  I.  W.  Bailey  from  Bache  fund.  300. 80 

Return  of  grant  to  E.  O.  Hovey  from  Smith  fund—  525. 00 

Receipts  to  credit  National  Research  Coundl 6, 487. 20 

43, 481. 12 

Book  transfer: 

Bond  transfers 1,003.75 

Transfers  on  account  of  consolidated  fund 10, 275. 82 

Transfers,  income  to  capital —      7,870.36 

Contribution  from  Hale  lectureship  to  Proceedings.      1, 600. 00 
Transfer  from  Billings  fund  income  to  Proceed- 
ings fund 87. 55 

Distribution  of  Income  from  coiiBOlMftted  fond 8, 601. 76 

29,S39.tt 

102,372.00 
*  Interest  to  amoant  of  $760  I0  due  from  an  unsettled  estate. 
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EXPENDITURES. 

Cash  expenditures  : 

Investment  of  capital $33,615.00 

Investment  of  income 2, 007. 50 

Accrued  interest  on  bonds  purchased 260.34 

National  Research  Council 4.147.85 


$40,030.69 


Book  transfers : 

Transfer  of  investments 1,003.75 

Distribution  of  income  from  consolidated  fund 8, 601. 76 

Transfers  from  income  to  capital 7, 870. 36 

Transfers  from  various  funds  to  consolidated  fund-    10,  275.  82 
Contribution  Hale  lectureship  to  Proceedings  fund.  1, 500. 00 
Transfer  from  Billings  fund  income  to  Proceed- 
ings fund 87. 55 

Payments  from  trust  and  other  funds : 
Bache  fund — 

H.  W.  Norrls 100.00 

Irving  W.  Bailey 300.00 

J.  P.  Iddings 500.00 

P.  A.  Shull 500.00 

J.    VoOte  „ 216.40 

J.  VoOte   (canceled) 200.50 

F.  A.  Goodspeed 100.00 

T.  H.  Gronwall 100.00 

C.    K.    Drtnker 350.00 

R,  A.  Daly 700. 00 

Smith  fund— 

G.  P.  Merrill 185.00 

C.  C.  Trowbridge 250.00 

S.  A.  Mitchell 400.00 

Draper  fund — 

A.  A.  Mlchelson  medal 213. 12 

Marsh  fund — 

J.  M.  Clarke ^ 400. 00 

Watson  fund — 

J.  A.  Miller 250.00 

H.  C.  Wilson 325.00 

Qibbs  fund — 

W.  D.  Hasklns 200. 00 

R.   L.   Datta 135.30 

Hartley  fund — 

Medals 143. 80 

Pould  fund — 

Astronomical  Journal 500.00 

General  fund — 

Grant  for  tables  of  constants 20O.  00 

Hale  lectureship  fund — 

Honorarium 800. 00 


29, 339. 24 
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Proceedings : 

Stetlonery ^  |37. 09 

Salary,  managing  editor 750. 00 

Printing  and  distributing 4, 948. 47 

Expenses,  Boston  office 412.  50 

Rent  of  meeting  room 3.00 

Expenses,  Wasliington  office 1 62.45 

$6,213.51 

General  fund: 

Salary  assistant  secretary  and  treasurer 600. 00 

Treasurer's  office 190. 00 

Home  secretary's  office 716.74 

Foreign  secretary's  office 59.33 

Memoirs,  printing,  etc 76.75 

Meetings — 

Annual 841.35 

Autumn 90. 69 

Reception  to  French  scientific  mission 291. 65 

Postage,  telegrams 82.33 

Election  of  members 113.  57 

Panama  Canal  slide  report 291.73 

3, 354. 14 

85. 506. 70 
Balance,  Dec.  31,  1917 16, 865. 30 


102,  H72.  ^ 
ACCOUNTS  WITH  INDIVIDUAL  FUNDS  JAN.  i  TO  DEC.  31,  1917. 


Genenafand. 

Agassis  fund. 

Income. 

Capital. 

Income. 

Oapltal. 

Balance  Jan.  1, 1917: 

Ofh 

$1,006.96 
4,686.25 

435.89 
2,714.28 

Invested 

I60,€oaoo 

ReceipU: 

Interest  on  deDOsits 

Interest  on  investments 

8,843.38 

50, 00a  09 

Disbursements: 

General  exnenses 

3,364.14 
20a  00 

602.99 
4,686.25 

Grants  and  medals, ,  -  - 

Balance  Dec.  31, 1917: 

C4vih .        . 

Invested  -.      ,..-t             t rr 

5o,ooaco 

8,843.38 

5o,ooaoo 
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Accounts  with  individual  funds  Jan,  1  to  Dec,  SI,  1917 — Continued. 


Badwfund. 

Billings  fund. 

Income. 

Capital. 

Income. 

Capital. 

BabnceJan.  1,1917: 

Owh , , 

$899.35 
2,575.00 

2,916.01 
200.50 
30a80 

Invested 

$56,ooaoo 

$2,500.00 

Beceipta: 

Interest  on  investments 

$87.55 

J.  VoQte,  canceled  check 

Trying  "W.  TUill^^y,  rflt"ni  of  grant 

6,891.66 

56,000.00 

87.55 

2,5oaoo 

Grants  and  medals 

2, 85a  00 

200.50 

16.40 

J  VoAt«  rhfick  canceled 

Fxpense  cable  to  J.  Voftte 

.... 

2,5oaoo 

Trari^ffr  to  Proceedings 

87.55 

Balance  Deo.  31, 1917: 

CPfAt 

1,249.76 
2,575.00 

Invested 

56,ooaoo 

6,891.66 

66,ooaoo 

87.55 

2,5oaoo 

Building  fund. 

Comstock  fund. 

Income. 

Capital. 

Income. 

Capital. 

Batenee  Jan.  1,1917: 

CMh .-. 

$1,297.32 
677.50 

638.50 

$22.50 

Invested 

$8,954.03 

11,316.00 

Recetpte: 

Interest  on  investments 

$445.26 

Transfer  lnco»ne  to  capital 

1,068.62 

46.97 

445.26 

9,000.00 

2,613.32 

12,406.02 

OttierftI  expenses. 

13.05 

64.77 

1,003.75 

864.26 
677.50 

46.97 

Transfer  caidtal  to  consolidated 

Balance  Dec.  31, 1917: 

Cteh 

399.29 

87.27 

Invested 

9,ooaoo 

12,318.76 

446.26 

9,000.00 

2,613.32 

12,406.02 
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Consolidated  fond. 

Dr^wrfimd. 

Income. 

Ci4»ital. 

Inoome. 

CapltaL 

Balance  Jan.  1, 1917: 

Cash 

11,742.30 

18,161.18 
161,666.00 

1946.10 
1,062.60 

602.82 

Invested 

fio,ooaoo 

Receipts: 
■  Interest  on  investments 

8,071.03 

16,018.33 

9,813.33 

170,745.60 

2,700.61 

io,ooaoo 

Orants  and  medals 

313.12 

Distribution  income  consolidated 

8,716.80 
1,007.53 

Balance  Dec.  31, 1017: 

Oivih                                         ,   ,     

1,674.60 
176,071.00 

634.80 
1,063.63 

Invested 

io,ooaoo 

0,813.33 

176,746.50 

2,70a51 

io,ooaoo 

Elliot  fund. 

Oibbsfund. 

Inoome. 

CapltaL 

Inoome. 

Capital 

Balance  Jan.  1,1017: 

Hflflb 

$114.08 

8373.25 

Invested  .... 

i8,ooaoo 

S6,64&60 

Receipts: 

Interest  on  investments 

403.24 

.  370.44 

517.32 

8,000.00 

651.60 

6,646.60 

Disbursements: 

nmnt4  ftnd  medftta. ^ .  ,              - 



310.00 
16.38 

316.33 

Expense  cable  to  R.  L.  Datta 

Balance  Dec.  31, 1017: 

Cash 

517.23 

Invested 

8,000.00 

6,646.60 

617.22 

8,000.00 

651.60 

5,&4&60 

Digitized  by 


Google 


BBPOBT  07   THE 
Accounts  with  individual  funds  Jan. 


TEEASURBB.  81 

i,  to  Dec,  91,  lPi7— Continued. 


Qoold  ftmd. 

Hale  lectnreBh^;)  ftmd. 

Income. 

Capital 

Income. 

GH>ital. 

BabDce  Jan.  1, 1917: 

Ofb , , . .   - - 

S929.06 
4,067.50 

1,347.50 

S2,036.25 
17,963.75 

11,000.00 

Invested 

RaceiptB: 

InteroBt  on  investments  

33.33 
1,003.75 
1,000.00 

Trftiw^er  of  investment 

Cbntiibution  to  Hale  lectureship i 



6,344.06 

20,000.00 

3,037.08 

General  exnenses. .               

33.89 
500.00 

13.05 

Grants  end  medal?               -  -  . , .  - .  ^  - , 

Transfer  to  Proceeding  fond ....,,,,  r  r  t  -  - 

1,500.00 

3oaoo 

1,003.75 
230.28 

B.  o.  Conklln  Honorarlom 

Investment  of  inoom4>. 

Balance  Dec.  31, 1917: 

Owh 

1,64Z67 
4,067.50 

57.50 
19,942.50 

Invested                         

6,244.06 

2a,ooaoo 

3,037.08 

M.  Hartley  fond. 

Marsh  fund. 

Income. 

Capital. 

Income. 

Capital. 

Balance  Jan.  1, 1917: 
Casih 

$10&98 

S8,031.95 
677.60 

779.71 

"  Invested 

«i,2oaoo 

110,137.65 

Beceipts: 

Tnterest  on  investments 

6a  33 

Oaoital  tmn  income 

8,373.36 

109.31 

i,2oaoo 

9,489.16 

18,50a00 

DisbOTBamonts: 

Or^nt*  and  medals 

143.80 

400.00 
8,373.35 

n6.81 

Income  firom  capital 

BalaiiC8Dec.81,m7: 

CteOi 

26.51 

Invested 

i,2oaoo 

18,500.00 

169.81 

1,300.00 

9,489.16 

i8,foaoo 

46617— S.  Doc.  102. 06-2 6 
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Accounts  irith  ituUrhfual  funds  Jau.  i,  to  Dec.  31.  1V17 — Continued. 


Murray  fund. 


National  Researca 
Council. 


I 


I    Income. 


Balance  Jan.  1, 1917: 

Cash 

Invested 

Receipts: 

Interest  on  investments 

Contributions,  National  Research  Council . 


$274.97 


294.  &1 


569.61 


Disbursements 

Balance  Dec.  31, 1917: 

Cash 

Invested 


569.61 


509.01 


Capital. 


Income. 


$35.00  j 
5,965.00  ! 


$50.00 


6,487.20 


6,000.00 


6,ooaoo 


6,537.20 


4,147.85 
2,380.35 


6,030.00  ;      6,537.20 


C^tal. 


Proceedings  fond; 

Smith  ftmd. 

Income. 

$1,22S..^ 

Capital. 

Income. 

Capital. 

Balance  Jan.  1, 1917: 

Cash 

$841.38 
1,532.50 

562.82 
625.00 

Invested               .             ...           

$io,ooaoo 

Receipts: 

E    0    Hovey,  return  of  grant.  . 

. 

Billinss  fund  income                 ... 

K7.55 

1,500.00 

2,480.00 

1,105.57 

939.29 

795.00 

TTaIa  iM^.iircMhiTt  tn  PrnPAAdinfiTR  flinr! 

Contribiitions  to  Proceedins^s 



SubscrlDtions  to  Proceedincs 

Renrints  and  senarate  numbers ...                .      . 

Annual  due*?                                               

8,136.78 

3,451.70 

10,000.00 

Disbursements: 

General  exnenses 

6,213.61 

Transfer  income  to  canital.  . 

836.00 

1,084.20 
1,632.60 

Balance  Dec.  31, 1917: 

Cash         

1,922.27 

Invested .                          

10,0001 00 

8  135.78 

3,451.70 

10,000i00 

1        ' 
1 
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Watson  ftmd. 

Inoome. 

Capital. 

BaliiieeJaii.l,l«17: 

Ouh 

11,176.15 

177.50 

IiiTestad 

24,923L50 

Rieatpts: 

TntflTwt  mi  ill vwOmaitB 

i,aoi.93 

2,878.07 

25,000.00 

TnnwifT  IneooM  to  omltal 

575.00 

799.32 
1,003.76 

C>^       

203.75 

loTMtad 

24,796.25 

2,378.07 

25,ooaoo 
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REPORT  OF  THE  AUDITING  COMMITTEE. 

Washington,  D.  C,  Jmiua^^y  IJ^  131S, 
We  have  employed  the  Capital  Audit  Co.  to  scrutmize  and  report 
on  the  treasurers  books.  We  accepted  the  certification,  dated  Jan- 
uary 12,  1918,  of  the  American  Security  &  Trust  Co.  regarding  notes 
on  deposit  owned  by  the  academy,  and  we  have  examined  the  se- 
curities and  papers  contained  in  the  box  of  the  National  Academy 
of  Sciences  at  the  vaidt  of  the  American  Security  &  Trust  Co.  We 
find  them  to  correspond  to  the  list  checked  by  the  auditing  committee 
on  January  17,  1917,  except  as  modified  by  transactions  of  the  year 
1917  reported  by  the  Capital  Audit  Co.  We  find  that  the  coupons 
due  in  1917  have  been  cut  and  are  accounted  for,  and  those  due 
January  1,  1918,  are  detached  and  are  accounted  for  by  appropriate 
entries  in  the  pass  books.  We  find  that  interest  on  loans  has  been 
accounted  for.  Correspondence  between  vouchers,  pass  books,  and 
accounts  of  the  treasurer  is  certified  by  the  Capital  Audit  Co.  We 
find  the  balance  reported  by  the  treasurer  as  of  December  31, 1917,  to 
accord  with  the  statement  of  the  American  Security  &  Trust  Co.  and 
with  the  check  book. 

0.  G.  Abbot,  Chmrman, 

W.  F.  DURAND, 

Arthur  L.  Day. 
84 
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APPENDIX  A. 


CONSTITUTION  OF  THE  NATIONAL  ACADEMY. 

As  amended  and  adopte<l  April  17,  1872,  jiiid  fui-ther  }iuuMule<l  April  20,  1875; 
April  21,  1881;  April  19,  1882;  April  18.  18s;^;  April  10,  1888;  April  18,  1895; 
April  20,  1899;  April  17,  1902;  April  18,  1900;  November  20.  1906;  April  17, 
1907;  November  20,  1907;  April  20,  1911:  April  10.  1912;  April  21,  1915. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  amendments  to  said  act 
approved  July  14, 1870,  June  20, 1884,  and  May  27, 1914,  the  National 
Academy  of  Sciences  adopts  the  following  amended  constitution  and 
rules: 

ARTICLE  I.— OP  MEMBERS. 

Section  1.  The  academy  shall  consist  of  members,  honorary  mem- 
bers, and  foreign  associates.  Members  must  be  citizens  of  the  United 
States.  J 

Sec.  2.  Membei-s  who,  from  age  or  inability  to  attend  the  meetings 
of  the  academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  honorary  members 
by  a  vote  of  the  academy. 

Sec.  3.  The  academy  may  elect  50  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communicat- 
ing papers  to  the  academy,  but  shall  take  no  part  in  its  business,  shall 
not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  academy. 

ARTICLE  II.— OF  THE  OFFICERS. 

Section  1.  The  officers  of  the  academy  shall  be  a  president,  a  vice 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  six  yeiirs,  by  a  majority  of 
votes  present,  at  the  first  stated  meeting  after  the  expiration  of  the 
current  terms,  provided  that  existing  officers  retain  their  places  until 
their  successors  are  elected.  In  case  of  a  vacancy,  the  election  for  six 
years  shall  be  held  in  the  same  inanner  at  the  meeting  when  such 
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vacancy  occurs,  or  at  the  next  stated  meeting  thereafter,  as  the 
academy  may  direct.  A  vacancy  in  the  office  of  treasurer  or  home 
secretary  may,  however,  be  filled  by  appointment  of  the  president  of 
the  academy  until  the  next  stated  meeting  of  the  academy. 

Sec.  2.  The  officers  of  the  academy ,  together  with  six  members  to  be 
elected  by  the  academy,  shall  constitute  a  council  for  the  transaction 
of  such  business  as  may  be  assigned  to  them  by  the  constitution  or  the 
academy. 

Sec.  3.  The  president  of  the  academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice  president,  shall  preside  at  the  meetings  of  the 
academy  and  of  the  council ;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for;  shall  refer  investigations  re- 
quired by  the  Government  of  the  United  States  to  members  especially 
conversant  with  the  subjects  and  report  thereon  to  the  academy  at  its 
meeting  next  ensuing;  and,  with  the  council,  shall  direct  the  general 
business  of  the  academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments 
not  members  of  the  academy. 

The  president  shall  be,  ex  officio,  a  member  of  all  committees  em- 
powered to  consider  questions  referred  to  the  academy  by  the  Gov- 
ernment of  the  United  States. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action 
to  the  academy  at  one  of  the  stated  meetings  in  each  year. 

It  shall  be  the  duty  of  the  home  secrete ly  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

It  shall  be  the  duty  of  the  home  secretary  to  keep  the  minutes  of 
each  business  and  scientific  session,  and  after  approval  to  enter  these 
upon  the  permanent  records  of  the  academy. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues,  assessments,  and  sub- 
scriptions, and  keep  a  set  of  books  showing  a  full  account  of  receipts 
and  disbursements  and  the  condition  of  all  funds  of  the  academy.  He 
shall  be  the  custodian  of  the  corporate  seal  of  the  academy. 

article  III.— op  the  meetings. 

Section  1.  That  the  academy  shall  hold  one  stated  meeting,  called 
the  annual  meeting,  in  April  of  each  year  in  the  city  of  Washington, 
and  another  stated  meeting,  called  the  autumn  meeting,  at  a  place 
to  be  determined  by  the  council.  The  council  shall  also  have  power 
to  fix  the  date  of  each  meeting. 
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Special  business  meetings  of  the  academy  may  be  called,  by  order 
of  eight  members  of  the  council,  at  such  place  and  time  as  may  be 
designated  in  the  call. 

Special  scientific  meetings  of  the  academy  may  be  held  at  times 
and  places  to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  session  of  a 
meeting  shall  be  recorded  in  the  minutes,  and  the  members  present 
at  any  session  shall  constitute  a  quorum  for  the  transaction  of  busi- 
ness. 

Sec.  3.  Scientific  sessions  of  the  academy ,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public; 
sessions  for  the  transaction  of  business  shall  be  closed. 

Sec.  4.  Stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  meetings  of  the  academy  and  four  members  shall 
constitute  a  quorum  for  the  transaction  of  business.  Special  meet- 
ings of  the  council  may  be  convened  at  the  call  of  the  president  and 
two  members  of  the  council,  or  of  four  members  of  the  council. 

Sec.  5.  No  member  whose  dues  are  in  arrears  shall  vote  at  any 
business  meeting  of  the  academy. 

ARTICLE  IV.— OP  ELECTIONS  AND  RESIGNATIONS. 

Section  1.  All  elections  of  oflScers  and  members  shall  be  by  ballot, 
and  each  election  shall  be  held  separately. 

Sec.  2.  The  time  for  holding  an  election  of  oflScers  shall  be  fixed  by 
the  academy  at  least  one  day  before  the  election  is  held. 

Sec.  e3.  The  election  of  the  six  members  of  the  council  shall  be  as 
follows : 

At  the  annual  meeting  in  April,  1907,  six  members  of  the  council 
to  be  elected,  of  whom  two  shall  serve  for  three  years,  two  for  two 
years,  and  two  for  one  year,  their  respective  terms  to  be  determine<^l 
by  lot.  Each  year  thereafter  the  terms  of  two  members  shall  expire, 
and  their  successors,  to  serve  for  three  years,  shall  be  elected  at  the 
annual  meeting  in  each  year. 

Sec.  4.  The  academy  shall  be  divided  by  the  council  into  sections 
representing  the  principal  branches  of  scientific  research.  Each  sec- 
tion shall  elect  its  own  chairman,  who  shall  serve  for  three  years. 
The  chairman  shall  be  responsible  to  the  academy  for  the  work  of 
his  section. 

Nominations  to  membership  in  the  academy  shall  be  made  in  writ- 
ing and  approved  by  a  majority  of  the  members  of  the  section  on  the 
branch  of  research  in  which  the  person  nominated  is  eminent,  or  by 
a  majority  of  the  council  in  case  there  is  no  section  on  the  subject. 
The  nomination  shall  be  sent  to  the  home  secretary  by  the  chairman 
of  the  section  before  Januarv  1  of  the  vear  in  which  the  election  is 
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to  be  held,  and  each  nomination  shall  be  accompanied  by  a  list  of 
the  principal  contributions  of  the  nominee  to  science.  This  list  shall 
be  printed  by  the  home  secretary  for  distribution  among  the  mem- 
bers of  the  academy. 

Sec.  5.  Election  of  members  shall  be  held  at  the  annual  meeting  in 
Washington  in  the  following  manner :  There  shall  be  two  ballots — 
a  preference  ballot,  which  may  be  prepared  either  before  or  at  the 
annual  meeting  and  must  be  transmitted  to  the  home  secretary,  and 
a  final  ballot,  to  be  taken  at  the  meeting. 

Preference  baUot. — ^Each  member  may  inscribe  on  a  ballot  not 
more  than  15  names  of  nominees  selected  from  the  submitted  list.  A 
list  of  the  nominees  shall  then  be  prepared,  on  which  the  names  shall 
be  entered  in  the  order  of  the  number  of  votes  received  by  each.  In 
case  two  or  more  nominees  have  the  same  number  of  votes  on  this 
preference  list,  the  order  in  which  they  shall  be  placed  on  the  list 
shall  be  determined  by  a  majority  vote  of  members  present 

Final  ballot. — A  vote  shall  first  be  taken  on  the  nominee  who  ap- 
pears first  on  the  preference  list,  and  he  shall  be  declared  elected  if 
he  receive  two-thirds  of  the  votes  cast  and  not  less  than  25  votes  in 
all.  A  vote  shall  then  be  taken  in  similar  manner  on  the  nominee 
standing  second  on  the  preference  list,  and  so  on  until  all  the  nomi- 
nees on  the  preference  list  shall  have  been  act«d  on,  or  until  15  nomi- 
nees shall  have  been  elected  or  until  the  total  membership  of  the 
academy  shall  have  reached  250. 

Not  more  than  15  members  shall  be  elected  at  one  annual  meeting. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

Sec.  6.  Every  member-elect  shall  accept  his  membership,  per- 
sonally or  in  writing,  before  the  close  of  the  next  stated  meeting  after 
the  date  of  his  election.  Otherwise,  on  proof  that  the  secretary'  has 
formally  notified  him  of  his  election,  his  name  shall  not  be  entered 
on  the  roll  of  members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  the  council  and 
may  be  elected  at  the  annual  meeting  by  a  two-thirds  vote  of  the 
members  present. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  membership,  and  to  foreign  a^o- 
ciates  on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  academy. 

Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  suc- 
cessive years,  the  treasurer  shall  report  the  fact  to  the  council,  which 
may  report  the  case  to  the  academy  with  the  recommendation  that  the 
person  thus  in  arrears  be  declared  to  have  forfeited  his  membei'ship. 
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If  this  recommendation  be  approved  by  two-thirds  of  the  members 
present,  the  said  pereon  shall  no  longer  be  a  member  of  the  academy 
and  his  name  shall  be  dropped  from  the  roll. 

ARTICLE  v.— SCIENTIFIC  COMMUNICATIONS.   PUBLICATIONS.  AND  REPORTS. 

Section  1.  Conmiunications  on  scientific  subjects  shall  be  read  at 
scientific  sessions  of  the  academy,  and  papers  by  any  member  may  be 
read  by  the  author  or  by  any  other  member,  notice  of  the  same  having 
l>een  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  academy  may  read  a  paper  from  a  per- 
son who  is  not  a  member,  and  shall  not  be  considered  responsible  for 
the  facts  or  opinions  expressed  by  the  author,  but  shall  be  held 
responsible  for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  i-ead  papers  on  invitation  of  the 
coimcil  or  of  the  committee  of  arrangements. 

Sec.  3.  The  academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  scientific  memoirs,  biograph- 
ical memoirs,  and  reports. 

•  The  proceedings  shall  include  the  transactions  of  the  academy, 
brief  original  announcements  of  the  results  of  scientific  investiga- 
tions made  by  members  of  the  academy  or  others,  together  with  short 
original  articles  giving  a  comprehensive  survey  of  the  more  im- 
portant scientific  researches  currently  made  by  American  investi- 
gators, and  other  matters  of  general  scientific  interest. 

The  scientific  memoirs  shall  provide  opportunity  for  the  publica- 
tion of  longer  and  more  detailed  scientific  investigations. 

The  biographical  memoirs  shall  contain  an  appropriate  record  of 
the  life  and  work  of  deceased  members  of  the  academy. 

An  annual  report  shall  be  presented  to  Congress  by  the  pi*esident 
and  shall  contain  the  annual  reports  of  the  treasurer  and  the  auditing 
committee,  a  suitable  summary  of  the  reports  of  the  committees  in 
charge  of  trust  funds,  and  a  record  of  the  activities  of  the  academy 
for  the  calendar  year  immediately  preceding,  and  other  appropriate 
matter.  This  report  shall  be  presented  to  Congress  by  the  president 
after  authorization  by  the  council.  It  shall  also  be  presented  to  the 
•icademy  at  the  annual  meeting  next  following. 

The  treasurer  shall  prepare  a  full  report  of  the  financial  affairs  of 
the  academy  at  the  end  of  the  fiscal  year.  This  report  shall  be  sub- 
mitted to  the  council  for  approval  and  afterwards  presented  to  the 
academy  at  the  annual  meeting. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Gov- 
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emnient  as  soon  as  obtained  and  to  the  academy  at  its  next  following 
stated  meeting. 

Sec.  5.  The  advice  of  the  academy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

ARTICLE  VI.— OP  THE  PROPEKTY  OF  THE  ACADEMY. 

Section  1.  All  investments  and  reinvestments  of  either  principal 
or  accumulations  of  income  of  the  trust  and  other  funds  of  the 
academy  shall  be  made  by  the  treasurer,  with  the  approval  of  the 
finance  committee,  in  the  corporate  name  of  the  academy,  in  the  man- 
ner and  in  the  securities  designated  or  specified  in  the  instruments 
creating  the  several  funds,  or,  in  the  absence  of  such  designation  or 
specification,  in  bonds  of  the  United  States  or  of  the  several  States, 
or  in  bonds  or  notes  secured  by  first  mortgages  on  real  estate,  in 
investments  legal  for  savings  banks  under  the  laws  of  Massachusetts 
or  New  York,  or  in  other  bonds  recommended  to  the  treasurer  by  the 
fiscal  advisers  of  the  academy. 

The  treasurer  may  invest  the  capital  of  all  trust  funds  of  the 
academy  which  are  not  reqiiired  by  the  instruments  creating  such 
funds  to  be  kept  separate  and  distinct,  in  a  consolidated  fund,  and 
shall  apportion  the  income  received  from  such  consolidated  fund 
among  the  various  funds  composing  the  same  in  the  proportion  that 
each  of  said  funds  shall  bear  to  the  total  amount  of  funds  so  in- 
vested; provided,  however,  that  the  treasurer  shall  at  all  times  keep 
accurate  accounts  showing  the  amount  of  each  trust-  fund,  the  pro- 
portion of  the  income  from  the  consolidated  fund  to  which  it  is  en- 
titled, and  the  expenses  and  disbursements  properly  chargeable  to 
such  fund. 

Sec.  2.  The  council  shall  at  its  annual  meeting  in  each  year  desig- 
nate one  bank  or  trust  company  in  Washington,  D.  C,  and  one  in 
New  York  City  to  act,  ^vheIl  re(|nest(Ml  by  the  treasurer,  as  the  fiscal 
advisers  of  the  academy. 

Sec.  3.  The  treasurer  shall  have  authority,  with  the  approval  of 
the  finance  committee,  to  sell,  transfer,  convey,  and  deliver  in  the 
corporate  name  and  for  the  benefit  of  the  academy  any  stocks,  bonds, 
or  other  securities  standing  in  the  corporate  name. 

Sec.  4.  No  contract  shall  be  binding  upon  the  academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  5.  The  assessments  required  for  the  support  of  the  academy 
shall  be  fixed  by  the  academy  on  the  recommendation  of  the  council 
and  shall  be  payable  within  the  calendar  year  for  which  they  are 
assessed. 
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ARTICLE  VII.— OF  TRUST  FUNDS  AND  THEIR  ADMINISTRATION. 

Section  1.  Devises,  bequests,  donations,  or  gifts  having  for  their 
object  the  promotion  of  science  or  the  welfare  of  the  academy  may 
be  accepted  by  the  council  for  the  academy.  Before  the  acceptance 
of  any  such  trust  the  council  shall  consider  the  object  of  the  trust  and 
aU  conditions  or  specifications  attaching  thereto.  The  council  shall 
make  a  report  of  its  action  to  the  academy. 

Sec.  2.  Medals  and  prizes  may  be  established  in  accordance  with 
the  provisions  of  trusts  or  by  action  of  the  academy. 

Sec.  3.  Unless  otlierwise  provided  by  the  deed  of  gift,  the  income 
of  each  trust  fund  shall  h^  applied  to  the  objects  of  that  trust  by  the 
action  of  the  academy  on  the  recommendation  of  a  standing  com- 
mittee on  that  fund. 

ARTICLE  VIII.— OF  ADDITIONS  AND  AMENDMENTS 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  meeting  of  the  academy.  Notice  of  a  proposition  for  such 
a  change  must  be  submitted  to  the  council,  which  may  amend  the 
proposition,  and  shall  report  thereon  to  the  academy.  Its  report  shall 
be  considered  by  the  academy  in  committee  of  the  whole  for 
amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  meeting,  and  if  it  receives  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  meml>ers  were  present 
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{In  accordaiu*t»  with  a  resolution  of  the  academy,  taken  at  its  meeting  on 
April  21,  1915.  the  niles  are  arranged  in  groups  and  each  group  is  numl>ered 
to  correspond  with  the  article  of  the  constitution  to  which  it  relates.) 


1.  The  holders  of  the  medal  for  emience  in  the  application  of 
science  to  the  public  welfare  shall  be  notified,  like  members,  of  the 
meetings  of  the  academy,  and  invited  to  participate  in  its  scientific 
sessions. 

n. 

1.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  academy,  and  shall  at  once  report  them  to  the  coimcil  for  its  con- 
sideration. 

2.  The  home  secretary  shall  be  the  custodian  of  all  books,  appa- 
ratus, archives,  and  collections  not  explicitly  assigned  to  other  care. 

8.  The  home  secretary  shall  keep  a  record  of  all  grants  of  money 
or  awards  of  prizes  or  medals  made  from  trust  funds  of  the  academy. 
The  record  for  each  grant  of  money  shall  include  the  following  items : 

1.  Name  of  fund. 

2.  Date  and  number  of  the  grant. 

3.  Name  and  address  of  recipient. 

4.  Amount  of  gi'ant  and  date  or  dates  of  payment. 

5.  Purpose  of  grant. 

6.  Eecord  or  report  of  progress. 

7.  Resulting  publications. 

4,  The  treasurer  shall  keep  the  home  secretary  informed  of  all 
warrants  received  from  directors  of  trust  funds  not  controlled  by  the 
academy  and  of  the  date  or  dates  of  payment  of  all  warrants. 

5.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  departments  of  the  Cxovem- 
ment,  and  in  each  case  to  look  to  the  department  requesting  the  in- 
vestigation for  reimbursement  to  the  academy. 

94 
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III. 

1.  The  annual  meeting  of  the  academy  shall  begin  on  the  fourth 
Monday  of  April.  At  the  business  sessions  of  the  academy  the  order 
of  procedure  shall  be  as  follows : 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the 
vice  president. 

2.  Roll  of  members  called  by  home  secretary  (first  session 
of  the  meeting  only). 

3.  Minutes  of  the  preceding  session  read  and  approved. 

4.  Stated  business. 

5.  Keports  of  president,  seci*etaries,  treasurer,  and  com- 
mittees. 

6.  Business  from  council. 

7.  Other  business. 

2.  The  rules  of  order  of  the  academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  otherwise  provided  by  the  constitution 
or  rules  of  the  academy. 

3.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to 
perform  his  duties  temporarily,  by  a  plurality  of  viva  voce  votes. 
upon  open  nomination. 

4.  At  each  meeting  the  president  shall  announce  the  death  of  any 
members  since  the  preceding  meeting.  As  soon  as  practicable  there- 
after he  shall  designate  a  member  to  write — or  to  secure  from  some 
other  source  approved  by  the  president — a  biographical  notice  of 
each  deceased  member. 

5.  A  standing  committee  of  three  members  called  the  program 
conmiittee,  a  local  committee  of  five  members  appointed  for  each 
meeting,  and  the  home  secretary  shall  together  constitute  the  com- 
mittee of  arrangements,  of  which  the  home  secretary  shall  be  chair- 


The  term  of  service  on  the  program  committee  shall  be  three 
years,  one  member  retiring  annually,  the  chairman  to  be  designated 
by  the  president. 

It  shall  be  the  duty  of  the  program  committee  to  prepare  the 
scientific  program  for  the  annual  meeting,  and  for  this  purpose  it 
shall  be  empowered  to  solicit  papers  from  members  or  others.  It 
shall  also  be  empowered  to  ascertain  the  length  of  time  required  for 
reading  papers  to  be  presented  at  the  scientific  sessions  of  the  acad- 
emy, and,  when  it  appears  advisable  to  limit  the  time  to  be  occupied 
in  their  presentation  or  discussion. 

The  local  committee  shall  meet  not  less  than  two  months  previous 
to  each  meeting.  It  shall  prepare  the  detailed  program  of  each  day, 
and  in  general  shall  have  charge  of  all  business  and  scientific 
arrangements  for  the  meeting  for  which  it  is  appointed  except  those 
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specifically  assigned  to  the  program  committee  in  the  case  of  the 
annual  meieting. 

IV. 

1.  The  term  of  service  of  each  chairman  of  a  section  shall  be  tiiree 
years,  to  date  from  the  closing  session  of  the  April  meeting  next 
following  his  election.  Chairmen  of  sections  shall  be  chosen  by  mail 
ballot,  the  member  receiving  the  highest  number  of  votes  cast  to  be 
deemed  elected.  It  shall  be  the  duty  of  each  retiring  chairman  to 
conduct  the  election  of  his  successor  and  to  report  the  result  of  the 
election  to  the  home  secretary  before  the  April  meeting  at  which  his 
term  of  service  expires.  Should  any  section  fail  to  elect  a  chairman 
before  November  1,  the  president  is  empowered  to  appoint  u  tem- 
porary chairman  to  serve  until  the  April  meeting  next  following. 
No  chairman  shall  be  eligible  for  reelection  for  two  consecutive  terms. 

2.  The  chairman  of  each  section  of  the  academy  shall  submit  to  the 
members  of  his  section,  not  later  than  November  1  of  each  year,  a 
ballot  containing  the  names  of  all  those  persons  who  received  lot  less 
than  two  votes  in  the  nominating  ballot  of  the  preceding  year  and  of 
any  other  persons  who  were  newly  proposed  for  consideration  at  that 
time.  Each  member  of  the  section  shall  be  expected  to  return  this 
ballot  to  the  chairman  within  two  weeks  with  his  signature  and  with 
crosses  placed  against  the  names  of  those  persons  whom  he  is  pre- 
pared to  indorse  for  nomination.  Each  member  may  also  write  upon 
the  ballot  in  a  place  provided  for  the  purpose  any  new  names  which 
he  desires  to  have  included  in  the  ballot  to  be  submitted  to  the  section 
in  the  following  year.  The  vote  resulting  from  this  ballot  shall  be 
regarded  as  informal. 

The  chairman  shall  then  submit  to  the  members  of  his  section  a 
new  ballot  showing  the  results  of  the  informal  vote;  and  each  member 
shall  be  expected  to  return  this  ballot  to  the  chairman  with  his  signa- 
ture and  with  crosses  placed  against  the  names  of  those  persons  whom 
he  will  indorse  for  nomination.  In  order  to  secure  an  adequate  num- 
ber of  nominations,  the  chairman,  when  necessary,  shall  obtain  by 
personal  solicitation  a  fuller  vote  of  his  section  or  shall  submit  to  the 
section  a  supplementary  formal  ballot. 

The  chairman  shall  then  certify  to  the  home  secretary,  prior  to 
January  1,  the  names  of  those  persons  who  have  been  voted  for  on 
the  formal  ballots  by  a  majority  of  the  members  of  the  section,  and 
shall  furnish  him  a  list  of  the  publications  of  these  nominees,  as 
required  by  the  constitution. 

3.  Nominations  for  membership  shall  give  the  full  name,  residence, 
and  the  oflScial  positions  successively  held  by  the  candidate,  in  addi- 
tion to  the  list  of  his  contributions  to  science  required  by  the  con- 
stitution. 
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4.  Preference  ballots  for  election  of  members  shall  be  sealed  in  a 
blank  envelope,  which  shall  be  inclosed  in  another  bearing  the  name 
of  the  sender,  and  which  shall  be  addressed  to  the  home  secretary. 
Such  envelopes  shall  be  opened  only  by  the  tellers.  If  in  any  case 
the  tellers  are  unable  to  determine  who  cast  a  ballot,  or  if  the  latter 
contains  more  names  than  are  to  be  voted  for,  the  ballot  shall  be 
rejected,  but  minor  defects  in  a  ballot  shall  be  disregarded  when 
tlie  intent  of  the  voter  is  obvious. 

5.  All  discussions  of  the  claims  and  qualifications  of  nominees  at 
meetings  of  the  academy  shall  be  held  strictly  confidential,  and  re- 
marks and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  academy  at  the  time  of  the  discussion. 


1.  The  publication  of  the  proceedings  shall  be  under  the  general 
charge  of  the  council,  which  shall  have  final  jurisdiction  upon  all 
questions  of  policy  relating  thereto.  The  preparation  of  the  pro- 
ceedings for  publication  shall  be  intrusted  to  an  editorial  board. 
This  board  shall  consist  of  a  chairman  and  a  managing  editor,  both 
of  whom  shall  be  appointed  by  the  council  for  definite  terms  of 
service;  of  the  home  secretary  and  foreign  secretary  ex  offieiis^  and 
of  a  body  of  associate  editors  representing  the  various  branches  of 
science  which  are  to  be  included  in  the  scope  of  the  proceedings. 
The  managing  editor,  who  may  be  a  nonmember  of  the  academy, 
shall  receive  a  salary,  which  shall  be  fixed  by  the  council.  It  shall 
be  the  duty  of  the  managing  editor  to  prepare  the  proceedings  in 
detail  for  publication ;  but  the  chairman  of  the  editorial  board  shall 
decide,  in  consultation  with  the  managing  editor,  in  regard  to  the 
acceptance,  rejection,  or  substantial  modification  of  papers  offered 
for  publication.  The  associate  editors  shall  be  appointed  by  the 
council,  upon  recommendation  of  the  chairman  of  the  editorial  board, 
for  a  period  of  three  years,  one-third  of  them  retiring  annually. 
The  home  secretary  and  the  foreign  secretary  shall  be  responsible  for 
the  distribution  of  the  proceedings  in  their  respective  fields. 

2.  Memoirs  may  be  presented  at  any  time  to  the  home  secretary, 
who  shall  report  the  date  of  their  reception  at  the  next  session ;  but 
no  memoir  shall  be  published  unless  it  has  been  read  or  presented  by 
title  before  the  academy. 

Before  publication  all  biographical  and  scientific  memoirs  must  be 
referred  to  the  committee  on  publication,  who  may,  if  they  deem  best, 
refer  any  memoir  to  a  special  committee  appointed  by  the  president 
to  determine  whether  the  same  should  be  published  by  the  academy. 

8.  Memoirs  shall  date,  in  the  records  of  the  academy,  from  the  date 
of  their  presentation  to  the  academy,  and  the  order  of  their  presenta- 
46517— S.  Doc.  192, 65-2 7 
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tion  shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be 
convenient,  those  upon  kindred  topics  shall  follow  one  another. 

4.  The  annual  report  of  the  treasurer  shall  contain : 

1.  A  concise  statement  of  the  source,  object,  and  amount  of 
all  trust  funds  of  the  academy. 

2.  A  condensed  statement  of  receipts  and  expenditures. 

3.  A  statement  of  assets  and  liabilities. 

4.  Accounts  with  individual  funds. 

5.  Such  other  matter  as  he  considers  appropriate. 

5.  The  accounts  of  the  treasurer  shall,  between  January  1  and  Jan- 
uary 15  of  each  year,  be  audited  by  a  committee  of  three  members  to 
be  appointed  by  the  president  at  the  autumn  meeting  of  the  academy. 
It  shall  be  the  duty  of  the  auditing  committee  to  verify  the  record  of 
receipts  and  disbursements  maintained  by  the  treasurer  and  the  agree- 
ment of  book  and  bank  balances ;  to  examine  all  securities  in  the  cus- 
tody of  the  treasurer  and  to  compare  the  stated  income  of  such  securi- 
ties with  the  receipts  of  record ;  to  examine  all  vouchers  covering  dis- 
bursements for  account  of  the  academy  and  the  authority  therefor 
and  to  compare  them  with  the  treasurer's  record  of  expenditures;  to 
examine  and  verify  the  account  of  the  academy  with  each  trust  fimd. 
The  auditing  committee  may  employ  an  expert  accountant  to  assist 
the  committee  in  the  examination  of  the  books  of  the  treasurer.  The 
annual  report  of  the  treasurer  shall  be  published  with  that  of  the 
president  to  Congress.  The  reports  of  the  treasurer  and  auditing 
committee  shall  be  presented  to  the  academy  at  the  annual  meeting. 

VI. 

1.  All  apparatus  and  other  materials  of  permanent  value  purchased 
with  money  from  any  grant  from  a  trust  fund  shall  be  the  property 
of  the  academy  unless  specific  exception  is  made  in  the  grant  or  by 
subsequent  action  of  the  council  or  the  directors  of  the  trust  fund 
concerned.  Receipts  for  all  such  property  shall  be  signed  by  the 
grantee  and  shall  be  forwarded  to  the  home  secretary.  All  apparatus 
and  unused  material  of  value  acquired  in  this  way  shall  be  delivered 
to  the  home  secretary  on  completion  of  the  investigation  for  which 
the  grant  was  made,  or  at  any  time  on  demand  of  the  council,  and  the 
liome  secretary  shall  give  an  appropriate  release  therefor. 

2.  The  books,  apparatus,  archives,  and  other  collections  of  the 
academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

3.  A  stamp  corresponding  to  the  corporate  seal  of  the  academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
marking  of  all  books  and  other  objects  to  which  it  is  applicable. 
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Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

4,  The  fiscal  year  of  the  academy  shall  end  on  December  31  of  each 
year. 

5.  The  standing  committee  on  finance  shall  consist  of  the  treasurer 
ex  officio  as  chairman  and  two  members  to  be  appointed  annually  by 
the  president. 

VII. 

1.  Standing  committees  of  the  academy  on  trust  fimds  the  income 
of  which  is  applied  to  the  promotion  of  research  shall  consist  of  three 
or  five  members.  In  order  to  secure  rotation  in  office  in  such  com- 
mittees, when  not  in  conflict  with  the  provisions  of  the  deeds  of  gift, 
the  term  of  service  on  a  committee  of  three  members  shall  be  three 
years;  on  a  committee  of  five  members  the  term  shall  be  five  years. 

2.  The  annual  reports  of  the  committees  on  research  funds  shall,  so 
far  as  the  academy  has  authority  to  determine  their  form,  give  a  cur- 
rent number  to  each  award,  stating  the  name,  position,  and  address 
of  the  recipient;  the  subject  of  research  for  which  the  award  is  made, 
and  the  sum  awarded ;  and  in  later  'annual  reports  the  status  of  the 
work  accomplished  under  each  award  previously  made  shall  be  an- 
nounced, until  the  research  is  completed,  when  announcement  of  its 
completion  and,  if  published,  the  title  and  place  of  publication  shall 
be  stated,  and  the  record  of  the  award  shall  be  reported  as  closed. 

VIII. 

1.  Any  rule  of  the  academy  may  be  amended,  suspended,  or  re- 
pealed on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  meeting  of  the  academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present 
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ORGANIZATION  OP  THE  ACADEMY,    19x7-18. 


ExnirntlOD 
or  tcrni. 

WALCxyrr,  Chables  D.,  President April,  1023 

MicHELsoN,  A.  A.,  Vice  President April,  1923 

Hale,  George  E.,  Foreign  Secretary April,  1922 

Day,  Arthub  L.,  Home  Secretary April,  1910 

Gboss,  Whitman,  Treasurer . April,  1923 

ADDITIONAL  MEMBERS  OF  COUNCIL. 
19 1 5-19 18. 

Coulter,  J.  M.  Howell,  W.  H. 

1916-19x9. 
Chittenden,  R.  H.  Pupin,  M.  I. 

191 7-1920. 
CoNKLiN,  E.  G.  Notes,  A.  A. 

SECTIONS. 

I.  MATHEMATICS. 

Bliss,  G.  A.  Kasneb.  Edward  Van  Vleck,  E.  B. 

B6CHER,  Maxime  Moore,  E.  H.  {Chairman,  1916-1010) 

BoLZA,  OsKAB  Osgood,  W.  F.  WnrrE,  H.  S. 

Dickson,  L.  E.  Story,  W.  E. 

a.  ASTRONOMY. 

Abbot,  C.  G.  Comstock,  G.  C.  Moulton,  F.  R. 

Adams,  W.  S.  Elkin,  W.  L.  Pickering,  E.  C. 

Barnard,  E.  E.  Frost,  E.  B.  Schlesingeb,  Frank 

Campbell,  AV.  W.  Hale,  G.  E. 

{Chairman,  1917-1920)  Leuschneb,  A.  O. 

3.  PHYSICS. 

Abbot,  H.  L.  Hayfobd,  J.  F.  Rosa,  E.  B. 

Ames,  J.  S.  Lyman,  Theodobe  Sabine,  W.  C. 

Barus,  Carl  Mendenhall,  T.  C.  Stbatton,  S.  W. 

Bell,  A.  G.  Merritt,  Ernest  Thomson,  Elihu 

Bumstead,  H.  A.  Michelson,  A.  A.  Trowbridge,  John 

Carty,  J.  J.  MiLLiKAN,  R.  A.  Webster,  A.  G. 

Crew,  Henry  Nichols,  E.  F.  Wood,  R.  W. 
DuRAND,  W.  F.                          {Chairman,  1917-1920)  Woodward,  R.  S. 

Hall,  E.  H.  Nichols,  E.  L. 

Hastings,  C.  S.  Pupin,  M.  I, 
100 


Digitized  by 


Google 


SECTIONS. 


101 


Battkb,  G.  p. 

BOGEBT,  M.  T. 
BOLTWOOD,  B.  B. 

Chandleb,  C.  F. 

ClARKE,  F.  W. 

Frankun,  E,  C. 
gombexo,  mo8e8 
GoocH,  F.  A. 

HiLLEBBAND,  W.  F. 


4.  CHEMISTRY. 

Howe,  H.  M. 
Jackson,  C.  L. 
Lewis,  G.  N. 
Michael,  Abthub 
Moblet,  E.  W. 
Mobse,  H.  N. 
Notes,  A.  A. 
Notes,  W.  A. 

OSBOBNE,  T.  B. 


Remsen,  Iba 

RiCHABOS.  T.  W. 

{Chairmariy  1016-1919) 
Smith,  Alexandeb 
Smith,  Edoab  F. 
Stiegutz,  Julius 
Wells,  H.  L. 
Whitnet,  W.  R. 


5.  QEOLOQY  AND  PALEONTOLOGY. 


Beckeb,  G.  F. 
^banner,  j.  o. 
Chambeblin,  T.  C. 
Clabke,  J.  M. 

{Chairman,  1918-1921 ) 
Gboss,  Whitman 
Dall,  W.  H. 
Dana,  K  S. 
Davis,  W.  M. 


Day,  a.  L. 
Gilbert,  G.  K. 
Iddings,  J.  P. 
Kemp,  J.  F. 

LiNDQBEN,  WALDEMAB 
OSBOBN,  H.  F. 

P1BS8ON,  L.  V. 
PuMPELLT,  Raphael 
Ransome,  F.  L. 


Reid,  H.  F. 
Schuchebt,  Chables 
Scott,  W.  B. 
Van  Hise,  C.  R. 
Ulbich,  E.  O. 
Walcott,  C.  D. 
White,  David 

WiLLISTON,  S.  W. 


Bailey,  L.  H. 
Bbitton,  N.  L. 
Campbell,  D.  H. 
coulteb,  j.  m. 


6.  BOTANY. 

Fablow,  W.  G. 
goodale,  g.  l. 
Habpeb,  R.  a. 
Saboent,  G.  S. 


Smith,  Erwin  F. 

(Chaimian,  1918-1921) 
Thaxteb,  Roland 
Tbelease,  William 


7.  ZOOLOGY  AND  ANIMAL  MORPHOLOGY. 


Allen,  J.  A. 
Castle,  W.  E. 
Conklin,  E.  G. 
Davenpobt,  C.  B. 
i>onaldson,  h.  h. 
ELarbison,  R.  G. 
Howard,  L.  O. 
Jennings,  H.  S. 
Ltllie,  F.  R. 


Abel,  J.  J. 
Benedict,  F.  G. 
Cannon,  W.  B. 
Chittenden,  R.  H. 
Councilman,  W.  T. 
Gushing,  Habvey 
Flexner,  Simon 


VFaBiLL,  A.  B. 
Wheeleb,  W.  M. 
Wilson,  Edmund  B. 


Mabk,  E.  L. 
Mateb,  a.  G. 
Mebbiam,  C.  H. 
MOBGAN,  T.  H. 
Morse,  E.  S. 
Parker,  G.  H. 

(Chairman,  1916-1919) 
Pearl,  Ratmond 
Ridgwat,  Robert 


8.  PHYSIOLOGY  ANI^  PATHOLOGY. 

FoLiN,  Otto  Meltzeb,  S.  J. 

Halstead,  W.  S.  Mendel,  L.  B. 

Howell,  W.  H.  Pbudden,  T.  M. 

(Chairman,  1916-1919)  Smith,  Theobald 

Levene,  p.  a.  T.  Vaughan,  V.  O. 

Jjoeb,  Jacques  Welch,  W.  H. 

LusK,  Gbaham  Wood,  H.  O. 
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9.  ANTHROPOLOGY  AND  PSYCHOLOGY. 

Boas,  Franz  Fewkes,  J.  W.  Holmes,  W.  H. 

Cattell,  J.  McK.  {Acting  Chairman)  Thobndyke,  B.  L. 

Dewey,  John  Hall,  G.  S. 

STANDING  COMMITTEES. 

ON  WEIGHTS.  MEASURES.  AND  COINAGE. 

Mendenhall,  T.  C.  {Chairman)  Michelson,  A.  A.  Mori^y,  B.  W. 

Webster,  A.  G.  Woodward,  R.  S. 

ON  SOLAR  RESEARCH. 

ELale,  Q.  E.  {Chairman)  Campbell,  W.  W.  Michelson,  A.  A 

Nichols,  E.  L.  Pickering,  E.  C. 

ON  PUBLICATION. 

The  President.  Tlie  Home  Secretary.  Rosa,  E.  B. 

EDITORIAL  BOARD  OF  THE  PROCEEDINGS. 

Pearl,  Raymond  {Chairman)  Wilson,  Edwin  B.  {Managing  Editor) 

Day,  a.  L.   {Home  Secretary)  Hale,  G.  E.  {Foreign  Secretary) 

Abel,  J.  J.,  1918.  Iddings,  J.  P.,  1918.  Moore,  E.  H.,  1920. 

Clarke,  J.  M.,  1918.  Loeb,  Jacques,  1920.  Noyes,  A.  A.,  1919. 

Donaldson,  H.  H.,  1919.    Lusk,  Graham,  1919.  Smith,  Alexander,  1918. 

Frost,  E.  B.,  1920.  Mayer,  A.  G.,  1919.  Thorndike,  E.  L.,  1920. 

Harper,  R.  A.,  1919.  Millikan,  R.  A.,  1918.  Wheeler,  W.  M.,  1920. 

ON   COLLECTION   OF  HISTORICAL   PORTRAITS,    MANUSCRIPTS. 
INSTRUMENTS.  ETC. 

Walcott,  C.  D.  {Chairman)  Clarke,  P.  AV.  Hale,  G.  B. 

Meltzer,  S.  J.  PupiN.  M.  I. 

ON  PROGRAM. 

Abbot,  C.  G.  {Chairman),  1918.  Thobndyke,  E.  I...  1929. 

Pearl,  Raymond,  1920. 

FINANCE  COMMITTEE. 
Cross,  Whitman    (Chairman)  Howard,  L.  O.  Walcott,  O.  D. 

TRUST  FUNDS. 

THE  BACHE  FUND. 

[$56,000.1 

Researches  in  physical  and  natural  science. 
Frost,  E.  B.   {Chairman)  Harrison,  R.  G.  Webster,  A.  G. 

THE  WATSON  FUND. 

[$25,000.] 

Watson  medal  and  the  promotion  of  astronomical  research. 
Leuschner,  A.  O.  {Chairman)  Comstock,  G.  C.  Elkin,  W.  L. 
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THE  HENRY  DRAPER  FUND. 

[$10,000.] 

Draper  medal  and  investigations  in  astronomical  physics. 

Campbell,  W.  W.   (Chairman),  1919.     Abbot,  C.  G.  1921.     Ames,  J.  S.,  1920. 

Ham;  G.  E..  1918.  Michelson,  A.  A.,   1922. 

THE  J.  LAWRENCE  SMITH  FUND. 

[$10,000] 

J.  Lawrence  Smitli  medal  and  Investigations  of  meteoric  bodies. 

MOBLET,  E.  W.  {Chairman),  1919.    Dana,  E.  S.,  1918.    Cross,  Whitman,  1922. 

Pickering.  E.  (1,  1920.  Wood,  U.  W.,  1921. 

THE  BARNARD  MEDAL.^ 

Meritorious  service  to  science. 

Woodward,  U.  S.  (Chairman)  ('amphell,  W.  W.  Nichols,  E.  F. 

NoYEs.  A.  A.  Richards,  T.  W. 

THE  BENJAMIN  APTHORP  GOULD  FUND. 

[$20,000.] 

Hestnirchos  in  astronomy. 

MoULTON,  F.   R.    (Chairman)  Barnard,  E.  E.  Woodward.   R.   S. 

THE  WOLCOTT  GIBBS  FUND. 

[$5,545.50.] 

(/liemical  research. 

Jackson,  C.  L.   [Chairman)  Richards,  T.  AV.  Smith,  Edgar  F. 

THE  COMSTOCK  FUND. 

[$12,406.02.] 

Researches  in  electricity,  niuKnetism,  and  radiant  energj-. 

Nichols,  E.  L.  (Chairman),  1918.    IdiKLiKAN,  R.  A.,  1921.    Notes,  A.  A.,  1919. 

TH0MP.S0N,   FIiJHU,  1920.  Webster,  A.  G.,  1922. 

THE  MARSH  FUND. 

[$18,500.1 

Original  research  in  the  natnral  sciences. 

MooKE,  E.  H,  (Chairman),  1919.  Dana,  K.  S..  1920. 

SCHUCHEKT,   ChAKLEH,    1918. 

THE  AGASSIZ  FUND. 

[$50,000.] 

General  uses  of  the  academy. 

THE  MURRAY  FUND. 
[$6,000.] 

Agassiz  medal  and  contrihutions  to  oceanography. 
Dall,  W.  H.  (Chairman),  1918.        Davis,  W.  M.,  1919.  Parker,  G.  H.,  1920. 


*  Every  five  years  the  committee  recommends  the  person  whom  they  consider  most  de- 
■erving  of  the  medal,  and  upon  the  approval  of  the  Academy  the  name  of  the  nominee  is 
forwarded  to  the  trustees  of  Columbia  University,  who  administer  the  Barnard  Medal 
Fund. 
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THE  MARCBLLU8  HARTLEY  FUND. 
[$1,200.] 

Medal  for  eminence  in  the  application  of  science  to  the  public  welfare. 

Becker,  G.  F.  (Chairman) ^  1919.  Hillebrand,  W.  F.,  1919. 

OsBORN,  H.  F.,  1918.        PupiN,  M.  I.,  1918.     Smith,  Theobald,  1920. 

Webster,  A.  G.,  1920. 

THE  JOSEPH  HENRY  FUND. 

To  assist  meritorious  investigators,  especially  in  the  direction  of  original 
research. 

The  sum  of  $40,000  was  contributed  by  Fairman  Rogers,  Joseph  Patterson, 
George  W.  Chi  Ids,  and  others,  as  an  expression  of  their  respect  and  esteem 
for  Prof.  Joseph  Henry.  This  amount  was  deposited  with  the  Pennsylvania  Co. 
for  the  Insurance  of  Lives  and  Granting  Annuities  in  Trust,  with  authorization 
to  collect  the  income  thereon  and  to  pay  over  the  same  to  Prof.  Joseph  Henry 
during  his  natural  life,  and  after  his  death  to  his  wife  and  daughters,  and  after 
the  death  of  the  last  survivor  to  "  deliver  the  said  fund  and  the  securities  in 
which  it  shall  then  be  invested  to  the  National  Academy  of  Sciences,  to  be 
thenceforward  forever  held  in  trust  under  the  name  and  title  of  the  'Joseph 
Henry  fund.' " 
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MEMBERS  OF  THE  NATIONAL  ACADEMY   OF  SCIENCES. 

DECEMBER  31,    1917. 

Date  of 
election. 

Abbot,  Ghasles  Geeelet Smithsonian  Institution,  Washington^  D.  C.  1915 

Abbot,  Henbt  L.,  U.  S.  A 23  Berkeley  St.,  Cambridge,  Mass,  1872 

Abel,  John  Jacob Johns  Hopkins  University,  Baltimore,  Md,  1912 

Adams,  Walteb  Sydney Solar  Observatory  Office,  Pasadena,  Cal,  1917 

Allen,  J.  Asaph American  Museum  of  Natural  History,  N,  Y,  City.  1876 

Ames,  Joseph  S Johns  Hopkins  University,  Baltimore,  Md.  1909 

Bah^ey,  Libebty  Hyde Ithaca,  N.  Y.  1917 

Babnabd,  E.  E Yerkes  Observatory,  Williams  Bay,  Wis.  1911 

Babus,  Carl Broicn  University,  Providence,  R.  I.  1892 

Baxteb,  Gbegoby  Paul T.  J.  Coolidge  Jr,  Mem.  Lab.,  Cambridge,  Mass,  1916 

Bkckeb,  George  F U.  S.  Geological  Survey,  Washington,  D.  C.  1901 

Bell,  A.  Gbahaic t331  Connecticut  Ave.,  Washington,  D.  C.  1883 

Benedict,  Francis  Gano Nutrition  Laboratory,  Boston,  Mass.  1914 

Buss,  Gilbert  Ames University  of  Chicago,  Chicago,  III.  1916 

Boas,  Franz Columbia  University,  New  York  City.  1900 

BoGERT,  Marston  Taylor J023  IGth  Street,  Washington,  D.  C.  1916 

BdcHER,  Maxime Harvard  University,  Cambridge,  Mass.  1909 

BoLTwooD,  B.  B Yale  University,  New  Haven,  Conn.  1911 

BoLZA,  OsKAR Reichsgrafenstr.  10,  Freiburg,  Germany.  1909 

Branner,  John  C Stanford  University,  California.  1905 

Brttton,  Nathaniel  Lord New  York  Botanical  Gardens,  N,  Y,  City.  1914 

BuMSTEAD,  Henry  Andrews Yale  University,  New  Haven,  Conn.  1913 

Campbell,  D.  H Stanford  University,  California.  1910 

Campbell,  William  \y Lick  Observatory,  Mount  Hamilton,  California.  1902 

Cannon,  Walter  Bradford Harvard  University,  Cambridge,  Ma&s.  1914 

Cabty,  John  J A7n.  Telegraph  and  Telephone  Co.,  N.  Y.  City.  1917 

Castle,  William  Ernest 186  Payson  Road,  Belmont,  Mass.  1915 

Cattell,  James  McK Garrison,  N.  Y.  1901 

Chamberlain,  Thomas  C University  of  Chicago,  Chicago,  III.  1903 

Chandler,  Charles  F Columbia  University,  New  York,  N.  Y.  1874 

Chittenden,  Russell  H Sheffield  Scientific  School,  New  Haven,  Conn.  1890 

Clabke,  F.  W U.  S.  Geological  Survey,  Washington,  D.  C.  1909 

Clabke,  J.  M State  Hall,  Albany,  N.  Y.  1909 

C0M8TOCK,  George  C Washburn  Observatory,  Madison,  Wis.  1899 

CoNKUN,  E.  G Princton,  N.  J.  1908 

Coulter,  J.  M University  of  Chicago,  Chicago,  III.  1909 

Councilman,  William  T Harvard  Medical  School,  Boston,  Mass,  1904 

Crew,  Henry Northwestern  University,  Evanston,  III.  1909 

Cross,  Whitman 2138  Bancroft  Place,  Washington,  D.  C.  1908 

Gushing,  Harvey Ifanmrd  University,  Cambridge,  Mass.  1917 

Dalx,  Wiluam  H Smithsonian  Institution,  Washington,  D.  C.  1897 

Dana,  Edward  S Yale  University,  New  Haven,  Conn,  1884 
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Date  of 
election. 

Davenport,  Chables  B Cold  Spring  Harbor,  N.  Y.  1912 

Davis,  William  Morris SI  Hawthorn  St,,  Cambridge,  Mass.  1904 

Day,  Abthub  L Qeophysical  Laboratory,  Washington,  D.  C.  1911 

Dewey,  John Columbia  University,  New  York  City.  1910 

Dickson,  Leonard  E Inivcrsity  of  Chicago,  Chicago,  111.  1913 

Donaldson,  Henry  Herbert Wistar  histitute  of  Anatomy,  PhUa.,  Pa.  1914 

Durand.  William  Frederick Munsey  Building,  Washington,  /).  C.  1917 

Elkin,  William  L Yale  University  Observatory,  New  Haven,  Conn.  1895 

Fablow,  W.  G , Harvard  University,  Cambridge,  Mass.  1879 

Fewkes,  Jesse  Walter Bureau  of  Ameri<*an  Ethnology,  M^ash.,  D.  C.  1914 

Flexner,  Simon Rockefeller  Institute,  New  York  City.  1908 

FoLiN,  Otto Harr^ard  Medical  School,  Boston,  Mass.  1916 

Franklin,  Edward  Curtis Stanford  University,  California.  1914 

F'rost,  Edwin  B Yerkes  Obscriyitorjf,  Williams  Bay,  Wis.  190S 

(iiLiiERT,  (Jromc  K U.  S.  Geological  Survey,  Washington,  I).  C.  1883 

(Jomberg,  Moses University  of  Michigan,  Ann  Arbor,  Mich.  1914 

(loocii,  Frank  A Yale  University,  New  Haven,  Conn.  1897 

Goodale,  Gfx)rge  L Harv^ird  University,  CamJtridge,  Masx:  ISdO 

HALE,(iEORGE  K Solar  Observatory  Office,  Pasadena,  Cal.  1902 

Hall,  Edwin  H Harvard  University,  Cambridge,  Mass.  1911 

Hall,  Granville  Stanley Clark  University,  Worcester,  Mass.  1915 

Halsted,  William  Stewart Johns  Hopkins  Med.  School,  Baltimore,  Md.  1917 

Harper,  R.  A Columbia  University,  New  York  City.  1911 

Harrison,  Uo.sh  (i Yale  Luircrsity,  Nctc  Haven,  Conn.  1913 

Hastings,  Charles  S Yale   rnicrrsily.  New  Haven,  Conn.  18Si> 

Hayford,  John  F Northnestcrn  University,  Evanston,  III.  1911 

HiLLEBRAND,  William  F BnrcAiu  of  Standards,  Washington,  D.  C.  1908 

Holmes,  Wh^liam  H U.  8.  National  Museum,  Washington,  D.  C,  1905 

Howard,  Leland  Ossian U.  S,  Dept.  of  Agriculture,  Washington,  I),  v.  1916 

Howe,  Henry  Marion Broad  Brook  Road,  Bedford  Hills,  N.  Y.  1917 

Howell,  Wixliam  H Johns  Hopkins  University,  Baltimore,  Md.  1905 

IDDINGS,  Jos?:ph  P U.  S.  Geological  Survey,  Washington,  D.  C.  1907 

Jackson,  Ch.vrles  L 6  Boylston  Hall,  Cambridge,  Mass.  1883 

Jennings,  Herbert  Spencer Johns  Hopkins  University,  Baltimore,  Md.  1914 

Kasneb,  Edward . Columbia  University,  New  York  City.  1917 

Kemp,  James  F Columbia  University,  New  York  City.  1911 

Leuschner,  Armin  O University  of  California,  Berkeley,  Cal.  1913 

Le\T':ne.  Phcebus  Aaron  Theodor Rockefeller  Institute,  New  York  City.  1916 

Lewis.  Gilbert  N University  of  California,  Berkeley,  Cal.  1913 

LiLLiE,  Frank  Rattray University  of  Chicago,  Chicago,  111.  1915 

LiNDGREN.  Waldemar Mass.  Inst,  of  Technology,  Cambridge,  Mass.  1909 

LoEB,  Jacques Rockefeller  Institute,  New  York  City.  1910 

LusK,  Graham Cornell  University  Medical  College,  New  York  City.  1915 

Lyman,  Theodore Harvard   University,  Cambridge,  Mass.  1917 

Mark,  Edward  L 100  Irving  St.,  Cambridge,  Mass.  1903 

Mayer,  Alfred  Goldsbobough Carnegie  Institution,  Maplewood,  N.  J,  1916 

Meltzer,  Samuel  James Rockefeller  Institute,  New  York  City.  1912 

Mendel,  Lafayette  B 18  Trumbull  St.,  New  Haven,  Conn.  1913 

Mendenhall,  Thomas  C S29  North  Chestnut  St.,  Ravenna,  Ohio.  1887 

Merriam,  C.  Hart 1919  16th  St.,  Washington,  D.  C.  1902 

Merritt,  Ernest Cornell  University,  Ithaca,  N.  Y.  1914 

Michaet^  Arthur 219  Parker  St.,  Newton  Center,  Mass.  1889 
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MICHEI.80N,  AxBEBT  A University  of  Chicago,  Chicago^  III.  1888 

MiLUKAN,  HoBEBT  ANDREWS University  of  Chicago^  Chicago,  III,  1915 

Moore,  Eliakim  H University  of  Chicago,  Chicago,  III,  1901 

Morgan,  T.  H Columbia  University,  New  York  City.  1909 

MoRLEY,  Edward  W West  Hartford,  Conn.  1897 

Morse,  Edward  S Salem,  Mass.  1876 

Morse,  Harmon  N Johns  Hopkins  University,  Baltimoi-e,  Md.  1907 

MouLTON,  F.  R University  of  Chicago,  Chicago,  III.  1910 

Nichols,  Edward  L Cornell  University,  Ithaca,  N.  Y.  1901 

NiCHOi^,  Ernest  F Yale  University,  New  Haven,  Conn.  1908 

Notes,  Arthur  A Mass.  Inst,  of  Technology,  Cambridge,  Mass.  1905 

Notes,  William  A Uni^versity  of  Illinois,  Urbana,  III.  1910 

OsBORN,  H.  F American  Museum  of  Natural  History,  New  York  City.  1900 

O^^RNE,  T.  B Agricultural  Experiment  Station,  New  Haven,  Conn.  1910 

Osgood,  Wili.iam  Fogg Harvard  University,  Cambridge,  Mass.  1904 

Parker,  George  H 16  Berkeley  St.,  Cambridge,  Mass.  1913 

Pearl,  Ratmond Maiiie  Agn<'uUural  Expciiment  Station,  Oro7w,  Ale.  1916 

Pickering,  Edward  C Hansard  College  Observatory,  Cambridge,  Mass.  1873 

PiRSSON,  Louts  V ^1  Trumbull  St.,  New  Haven,  Conn.  1913 

Prudden,  T.  Mitchell Columbia  University,  New  York  City.  1901 

Pumpellt,  Raphael Oibbs  Avenue,  Newport,  R.  I.  1872 

PupiN,  Michael  I Columbia  University,  New  York  City.  1905 

Ransome,  Frederick  Leslie U.  S.  Geological  Survey,  Washington,  D.  C.  1914 

Reid,  H.  Fielding Johtis  Hopkins  University,  Baltimore,  Md.  1912 

Remsen,  Ira Johns  Hopkins  University,  Baltimore,  Md.  1882 

Richards,  Theodore  W Wolcott  Gibbs  Mem,  Lab.,  Cambridge,  Mass.  1899 

RiDGWAY,  Robert U.  S.  National  Museum,  Washington,  D.  C.  1917 

Rosa,  Edward  B Bureau  of  Standards,  Washington,  D.  C.  1913 

Sabine,  Walt^ace  C Harvard  University,  Cambridge,  Mass.  1917 

Sargent,  Charles  S Arnold  Arboretum,  Jamaica  Plain,  Mass.  1895 

ScHLESiNGER,  FRANK Allegheny  Observatory,  Allegheny,  Pa.  1916 

Schuchert,  Charles Yale  University,  New  Haven,  Conn.  1910 

Scott,  William  B Princeton  University,  Princeton,  N.  J.  1906 

Smith,  Alexander Columbia  University,  New  York  City.  1915 

Smith,  Edgar  F University  of  Pennsylvania,  Philadelphia,  Pa.  1899 

Smith,  Erwin  F Bureau  of  Plant  Industry,  Washington,  D.  C.  1913 

Smith,  Theobald Princeton,  N.  J.  1908 

Stieglitz,  Julius University  of  Chicago,  Chicago,  III.  1911 

Stort,  William  E Clark  University,  Worcester,  Mass.  1908 

Stratton,  Samuel  West^y Bureau  of  Standards,  Washington,  D.  C.  1J17 

THAXTtai,  Roi-and Harvard  University,  Cambridge,  Mass.  1912 

Thomson,   Elthu Sirampseott,  Mass.  1907 

Thobndyke,  Edward  Lee Columbia  University,  New  York  City.  1917 

Tbelease,  William University  of  Illinois,  Urbane,  III.  1902 

Trowbridge,  John Harvard  University,  Cambridge,  Mass.  1878 

Ulrich,  Edward  Oscar U.  S.  Geological  Survey,  Washington,  D.  C.  1917 

Van  Hise,  C.  R University  of  Wisconsin,  Madison,  Wis.  1902 

Van  Vleck,  E.  B University  of  Wisconsin,  Madison,  Wis.  1911 

Vaughan,  Victor  Clarence University  of  Michigan,  Ann  Arbor,  Mich.  1915 

Verrilt.,  a.  E Jft  Cedar  Grove  Avenue,  New  London,  Conn.  1872 

Waix:ott,  Charles  D Smithsonian  Institution,  Washington,  D.  C.  1896 

Webster,  Arthur  G Clark  University,  Worcester,  Mass.  1903 
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Welch,  William  H 807  St  Paul  St.,  Baltimore,  Md,  1895 

Wells,  Horace  L Yale  University,  Nero  Haven,  Conn.  1903 

Wheeler,  William  M Harvard  University,  Cambridge,  Mass.  1912 

White,  David U.  8.  Geological  Survey,  Washington,  D.  C.  1912 

White,  Henry  Seei.y Vassar  College,  Poughkeepsie,  N.  T.  1915 

Whitney,  Willis  Rodney General  Electric  Co.,  Schenectady,  N.  Y.  1917 

Williston,  Saliitel  Wendell University  of  Chicago,  Chicago,  III.  1915 

Wilson,  Edmund  B Columbia  University,  New  York  City.  1899 

Wood,  Horatio  C J^lOy  Chester  Avenue,  Philadelphia,  Pa.  1879 

Wood,  Robert  W Johns  Hopkins  University,  Baltimore,  Md.  1912 

Woodward,  Robert  S Carnegie  Institution,  Washington,  D.  C.  1896 

HONORARY  MEMBER. 

Smith,  Sidney  I Yale  University,  New  Haven,  Conn.  1884 

FOREIGN  ASSOCIATES. 

Arrhenius,  S.  A Nobelinstitnt,  Stockholm.  1908 

Barrols,  Charles University,  Lille.  1908 

BR0GGER,  W.  C Universitet,  Christiania.  1903 

Crookes,  Sir  William London.  1913 

Deslandres,  Henri Astrophysical  Observatory,  Meudon.  1913 

Dewar,  Sir  James University,  Cambridge.  1907 

Fischer,  Emil Chemisches  Institut  der  Universitdt,  Berlin.  1904 

Forsyth,  A.  R Imperial  College  of  Science  and  Technology,  London.  1907 

Geikie,  Sib  Archibald Ilaslemere,  Surrey.  1901 

Groth,  Paul  von Universitdt,  Munich.  1905 

Heim,  Albert . Ziirich.  1913 

Hilbert,  David Universitdt,  Gottingen.  1907 

Kapteyn,  John  C Rijks  Universiteit,  Groningen,  1907 

Klein,  Felix Universitdt,  Gottingen.  1898 

KossEL,   Albrecht Heidelberg.  1913 

Kustner,-  Karl  Friedrich Bonn.  1913 

Lankester,  Sir  E.  Ray South  Kensington,  London.  1903 

Larmor,  Sir  Joseph St.  Johns  College,  Cambridge.  1908 

LoRENTz,  Hendrik  Anton ^-Rijks  Universiteit,  Leiden.  1906 

Ostwald,  Wilhelm Grossbothen,  bei  Leipzig.  1906 

Pavlov,  Ivan  Petrovitch Inst,  for  Experimental  Medicine,  Petrograd.  1908 

Penck,  Albrecht Universtdt,  Berlin,  1909 

Pfeffer,  Wilhelm Botanische  Institut  der  Universitdt,  Leipzig,  1903 

PiCARD,  Charles  ]i)mile University,  Paris,  1903 

Rayletgh,  Lord University,  Cambridge,  1898 

Retzius,  Gustav HOgskolan,  Stockholm,  1909 

Rutherford,  Sm  Ernest University,  Manchester,  1911 

Schuster,  Arthur Secretary  of  the  Royal  Society,  London,  1913 

Seeligeb,  Hugo  Ritter  von Universitdt,  Munich^  1908 

Thomson,  Sir  Joseph University,  Cambridge,  1903 

Volterra,  Vito University,  Rome,  1911 

Vries,  Hugo  de Universiteit,  Amsterdam,  1904 

Waals,  Johannes  D.  van  dee Amsterdam.  1913 

Waij)eyer,  Wilhelm Universitdt,  Berlin,  1909 

Wolf,  Max  F.  J.  0 Heidelberg,  1913 

Wundt,  Wilhelm Universitdt,  Leipzig,  1900 
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Date  of 

Date  of 

clcclion. 

death. 

1878* 

Oct.   28,1916 

1866 

Mar.  27,1910 

0) 

Dec.  14,1873 

(0 

Mar.     2,1867 

0) 

June  25,1883 

(0 

Feb.  14,1867 

1864 

Aug.  19,1887 

1876* 

May  24,1910 

(»)  («) 

Apr.  27,1889 

0) 

May  14,1883 

0) 

Feb.  11,1893 

1899 

Feb.  14,1904 

1883 

Mar.  11,1913 

1889  « 

Oct.     5,1912 

1887  « 

Mar.  13,1911 

1880  « 

Nov.    2,1910 

1884 

Nov.  12,1908 

1868 

Apr.     2,1894 

1868  « 

Feb.     6, 1912 

1890 

Mar.  25,1896 

0) 

Jan.     8, 1877 

1888  « 

Dec.  31,1913 

0) 

Dec.   13,1870 

1872 

July     1,1873 

1908  « 

July  27„1917 

1869 

Feb.     6,1873 

0) 

Jan.      8, 1890 

1884 

May  29,1910 

1887 

Sept.  22, 1880 

1872 

Sept.   ?,1894 

1872* 

Apr.  12,1897 

1877 

Dec.  25,1899 

1872  « 

June  21,1917 

1SG4 

Feb.    2.1889 

0)  (') 

Apr.   14,1895 

1874  « 

Pec.     2,1911 

0) 

Feb.  18,1877 

1877 

Nov.  20,1882 

1877 

Jan.     4,1882 

1884  « 

Jan.     4,1912 

1872 

Mar.     8,1887 

1892 

Mar.  28,1911 

0) 

Feb.     4,1884 

1868 

Sept.  18,1891 

e) 

Oct.   12,1872 

1876 

May  30,1878 

1872 

Feb.     2, 1893 

1879 

Apr.  28,1903 

0) 

Tec.    9,1908 

1873 

Sept.  25,1914 

0) 

Feb.     9, 1865 

1888 

Sept.    6,1896 

(») 

Sept.  15,1866 

(>)  (*) 

Nov.  26,1896 

Abbe,  Cleveland 

AoAssiz,  Alexandeb 

Agassiz.  Louis 

Alexander,  J.  H 

Alexander,  Stephen 

Bachf,  Alexander  Dallas... 

Baird,  Spencer  F 

Barker,  Gejrge  F 

Barnard,  F.  A.  P 

Barnard,  J.  G 

Bartlttp,  W.  H.  C 

Beecher,  Charles  Emerson. 

Billings,  John  8 

Boss,  Lewis 

Bowditch.  Henry  P 

Brewer,  Wiluam  H 

Brooks,  Wiluam  Keith 

Brown  Sequard,  Charles  E. 

Brush,  George  J  arms 

Casey,  Thomas  L 

Caswell,  Alexis 

Chandler,  Seth  Carlo 

Chauvenet,  Wiluam 

CLA.RK,  Henry  James 

Clark,  Wiluam  B 

Coffin,  James  H 

Coffin,  J.  U.C 

CoMSTocK,  Cyrus  B 

Cook,  George  H 

Cooke,  Josi\H  P 

Cope,  Edward  D 


CouEs,  Eluott j     1 877 

Crafts,  James  M 

Dalton,  J.  C 

Dana,  James  D 

Davidson,  G  eorge , 

Davis,  Charles  H 

Draper,  Henry 

Draper,  John  W 

DUTTON,  C.  E 

Eads,  James  B 

Emmons,  Samuel  F 

Englemann,  George 

Ferrel,  Wiluam 

Eraser,  John  Fries 

Oabb,  Wiluam  M 

G  ENTH,  F.  A , 

GiBBS,  JO.^\H  WILLARD 

gibbs,  wolcott 

Gill,  Theodore  Nicholas , 

GiLUSs,  James  Melville , 

Goodf,  O.  Brown , 

Gould,  Augustus  A , 

Gould,  Benjamin  A , 

>  Cbarter  membeis.  Mar.  3, 1863. 


s  Biographical  notices  have  not  been  presented. 
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Gray,  Asa 

GxTTOT,  Arnold 

Hadley,  James ». 

Hague,  Arnold 

Haldehan,  S.  S 

Hall,  Asaph 

Hall,  James 

Ha YDEN,  F.  V 

Henry,  Joseph , 

Hiloard,  Eugene  W 

Hilgard,  Juuus  E 

Hill,  George  Wiluam 

Hnx,  Henry  n 

HiTCHCxjCK,  Edward 

UOLBROOK,  J.  E 

HoLDEN,  Edward  Singleton 

Hubbard,  J.  8 

Humphreys,  A.  A 

Hunt  T.  Stert 

Hyatt,  Alpueus 

Jame  s,  Wiluam  • 

Johnson,  S.  W 

KE1!LER,  J.  E 

King,  Clarence 

KiRTLAND,  JaRED  P 

Lane,  J.  Homer 

Langley,  Samuel  P 

Lea,  Matthew  Carey 

Le  Conte,  John 

Le  Conte,  John  L 

Le  Conte,  Joseph 

Leidy,  Jossph 

Lesley,  J.  Peter 

Lesquereux,  Leo 

Longstreth,  Miers  F 

LooMis,  Eli  AS 

LovERiNG,  Joseph 

Lyman,  Theodore 

Hahan,  D.  H 

Mall,  Franklin  P 

Marsh,  G.  P 

Marsh,  O.  C 

Mayer,  Alfred  M 

Mayo-Smith,  Richmond.... 

Meek,  F.  B 

Meigs,  M.  C 

MiNOT,  Charles  Sedgwick 

Mitcheu,,  Henry 

Mitchell,  Silas  Weir 

Morgan,  Lewis  H 

Morton,  Henry 

Net,  John  Ulric 

Newberry,  J.  S 

Newcomb,  Simon 


Date  of 
election. 


0) 

0) 
1872 
1885* 
1876 
1875 
(')  («) 
1873 

0) 
1872  « 

(') 
1874 
1883 

0) 
1868 
1885 

(>) 

0) 

1S73« 
1875 
.19C8 
1866 
1900 
1876 
1865 
1872 
1876 
1892 
1878 

(») 
1875 

0) 

0) 
1864 

0) 
1873 
1873 
1872 

0) 

1907  » 
1866 
1874  « 
1872 
1890  « 
1869 
1865 
1897  « 
1885  « 
1865  « 
1875 
1874 
1904  « 

(') 
1869  « 


Date  Of 
death. 


Jan. 

Feb. 

Nov. 

May 

Sept. 

Nov. 

Aug. 

Dec. 

May 

Jan. 

May 

Apr. 

Apr. 

Feb. 

Sept. 

Mar. 

Aug. 

Dec. 

Feb. 

Jan. 

Aug. 

July 

Aug. 

Dec. 

Dec. 

May 

Feb. 

Mar. 

Apr. 

Nov. 

July 

Apr. 

June 

Oct. 

Dec. 

Aug. 

Jan. 

Sept. 

Sept. 

Nov. 

July 

Mar. 

July 

Nov. 

Dec. 

Jan. 

Nov. 

Dec. 

Jan. 

Dec. 

May 

Aug. 

Dee, 

July 


30,1888 

8,1884 
14,1872 
15.1917 
20,1880 
22,1907 

7,iaBS 
22,1887 
13,1878 

8,1916 

9,1890 
16, 1914 

6,1903 
27,1864 

8,18n 
16,1914 
10,1863 
22, im 
12.1803 
15,1903 
26,1910 
21,1009 
12,1960 
24,1901 
10,1877 

3,1880 
27,190e 
15,1897 
29.1891 
15,1883 

6,1901 
30,1891 

1,1903 
20,1889 
27,1891 
15,1880 
18,1893 

9,1897 
I6,l8n 
17,1917 
23,1»S 
18,18W 
13,1807 
11,1901 
21,187« 

2,1803 
19,1914 

1,1903 

4,1914 
17,1881 

9,1002 
13,1915 

7,1808 
11.1909 


1  Charter  members,  Mar.  3, 1863. 

*  Biographical  notices  have  not  been  presented. 
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Ill 


Date  or 

Date  or 

election. 

death. 

0) 

Aug.  12,1806 

1876 

May     1,1896 

1873 

Sept.  21, 1883 

1872 

Mar.  27,1895 

1872« 

Feb.  14,1905 

1900 

Aug.  13,1906 

1876* 

July  18,1890 

(»)  («) 

Oct.     6,1880 

1906  ■ 

Jan.    14,1914 

1876* 

Apr.  20,1914 

1873 

July  19,1880 

1880 

Sept.  23, 1902 

1885* 

Aug.  18,1915 

0) 

May     5.1882 

(•) 

Aug.  22,1900 

0) 

Sept.   6,1884 

1885 

Mar.    1,U98 

0) 

May  30,1882 

1865 

Nov.  12,1932 

1881 

Apr.  16,1901 

1906  s 

Sept.  14,1916 

(') 

May  30,1892 

(») 

Oct.   26,1873 

1872 

July  31,1901 

1877« 

May  17,1911 

1873* 

Jan.   24,1905 

0) 

Nov.  24,1864 

(») 

Jan.   14,1885 

1872 

Oct.   12,1883 

1868  « 

May  26,1872 

0) 

Feb.    1,18^9 

1872 

Apr.  30,1873 

(») 

Mar.  10,1873 

.0) 

Apr.  22,1864 

1872 

Aug.  12,1892 

1872 

Aug.    6,1897 

1868 

Mar.  16,1886 

1878 

Jan.     5,1807 

1876 

Aug.    8,1882 

1868 

Nov.  23,1880 

1889 

Mar.    9,1892 

19C9« 

Oct.   30,1914 

1889 

June  29, 1910 

1895 

Dec.     6,1910 

(0  («) 

Aug.  19,1806 

1865« 

June  29,1894 

0) 

June  11,1875 

1873 

Aug.  17,1884 

1872 

May     6, 1888 

1881  « 

Dec.  19,1916 

0) 

Sept.   4,1874 

1872 

Jon.     3, 1908 

Newton,  H.  A 

Newton,  John 

Norton,  Wiluam  A 

OuvEE,  James  E 

Packard,  A .  8 

Penfield,  Samuel  L 

Peters,  C.  H.  F 

Pierce,  Benjamin* v 

Pierce,  Benjamin  Osgood 

Pierce,  Chaeles  Bantuoo  Sanders. 

pourtales,  l.  f 

Powell,  John  W 

Putnam,  Frederick  W 

Rodgers,  John 

Rogers,  Fairman 

Rogers,  Robert  E  « 

Rogers,  Wiluam  A 

Rogers,  William  B» 

Rood,  Ogden  N 

Rowland,  Henrt  A 

rotcf,  jcslah 

Ruthtefusd,  Lewis  M 

Saxton,  Joseph 

ScHOTT,  Charles  A 

BcuDDEB,  Samuel  H 

Sellers,  Wiluam 

BiLLIMAN,  Benj.,  St 

Siluman,  Benj.,  Jr 

Smith,  J.  Lawrence 

Btimpson,  Wiluam 

Strong,  Theodore 

S^rLLTTANT,  W.  S 

ToRBRY,  John 

totten,  j.  g 

Trowbridge,  Wiluam  P 

Trumbull,  James  H 

tuckebman,  edward 

Waucer,  Francis  A 

Wabrbn,  G.  K 

Watson,  James  C 

Watson,  Sereno 

Whebler,  Henrt  Lord 

White,  Charles  A 

Whrm  an,  CO 

Whttnet,  Josiah  D  • 

Whitnbt,  Wiluam  D  • 

WiNLOCK,  Joseph 

Woodward,  J.  J 

Wobtken,  A.  H 

Wright,  Arthur  Williams 

(rnffAK,  Jeppries 

YoxTJfo,  Charles  A 


t  Charter  members.  Mar.  3, 1863. 

*  Biographical  notices  have  not  been  presented. 

*  ResigDod  1873. 


« Dropped  — ,  reelected  1875. 
» Dropped  — ,  reelected  1872. 
(Resii^ied. 
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LETTER  OF  TRANSMITTAL. 


National  Academy  of  Sciences, 

February  6?,  1919. 
The  honorable  Thomas  R.  Marshall, 

Vice  President  of  the  United  States^ 

Washington^  D,  C. 
Sir:  I  have  the  honor  to  transmit  to  you  herewith  the  annual  report 
of  the  president  of  the  National  Academy  of  Sciences  for  the  year 
ending  December  31,  1918. 
Very  respectfully, 

Charles  D.  Walcott, 

President. 
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ACT  OF  INCORPORATION. 

AN  ACT  To  Incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  t?ve  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled,  That  Louis  Agas- 
siz,  Massachusetts;  J.  H.  Alexander,  Maryland;  S.  Alexander,  New 
Jersey;  A.  D.  Bache,  at  large;  F.  B.  Barnard,^  at  large;  J.  G. 
Barnard,  United  States  Army,  Massachusetts;  W.  H.  C.  Bartlett, 
United  States  Military  Academy,  Missouri;  U.  A.  Boyden,*  Massa- 
chusetts; Alexis  Caswell,  Rhode  Island;  William  Chauvenet,  Mis- 
souri ;  J.  H.  C.  Coffin,  United  States  Naval  Academy,  Maine ;  J.  A, 
Dahlgren,*  United  States  Navy,  Pennsylvania;  J.  D.  Dana,  Con- 
necticut; Charles  H.  Davis,  United  States  Navy,  Massachusetts; 
George  Englemann,  Saint  Louis,  Missouri;  J.  F.  Frazer,  Pennsyl- 
vania; Wolcott  Gibbs,  New  York;  J.  M.  Gilless,*  United  States 
Navy,  District  of  Columbia;  A.  A.  Gould,  Massachusetts;  B.  A. 
Gould,  Massachusetts;  Asa  Gray,  Massachusetts;  A.  Guyot,  New 
Jersey;  James  Hall,  New  York;  Joseph  Henry,  at  large;  J.  E. 
Hilgard,  at  large,  Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S. 
Hubbard,  United  States  Naval  Observatory,  Connecticut;  A.  A. 
Humphreys,  United  States  Army,  Pennsylvania;  J.  L.  Le  Conte, 
United  States  Army,  Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P. 
Lesley,  Pennsylvania;  M.  F.  Longstreth,  Pennsylvania;  D.  H. 
Mahan,  United  States  Military  Academy,  Virginia ;  J.  S.  Newberry, 
Ohio;  H.  A.  Newton,  Connecticut;  Benjamin  Peirce,  Massachusetts; 
John  Rodgers,  United  States  Navy,  Indiana;  Fairman  Rogers, 
Pennsylvania;  R.  E.  Rogers,  Pennsylvania;  W.  B.  Rogers,  Massa- 
chusetts; L.  M.  Rutherford,  New  York;  Joseph  Saxton,  at  large; 
Benjamin  Silliman,  Connecticut;  Benjamin  Silliman,  junior,  Con- 
necticut; Theodore  Strong,  New  Jersey;  John  Torrey,  New  York; 
J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Winlock, 
United  States  Nautical  Almanac,  Kentucky ;  Jeffries  Wyman,  Mas- 
sachusetts; J.  D.  Whitney,  California ;  their  associates  and  uccessors 
duly  chosen,  are  hereby  incorporated,  constituted,  and  declared  to 
be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 

Sec.  2.  And  be  it  further  enacted,  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 

^Tbe  official  list  of  members  j^ves  the  name  of  F.  A.  P.  Barnard. 
•  Declined. 

*The  official  list  of  members  gives  tbe  name  of  J.  M.  Glllis. 
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the  said  corporation  hereby  constituted  shall  have  power  to  make  its 
own  organization,  including  its  constitution,  by-laws,  and  rules  and 
regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or 
otherwise;  to  provide  for  the  election  of  foreign  and  domestic  mem- 
bers, the  division  into  classes,  and  all  other  matters  needful  or  usual 
in  such  institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  And  he  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United 
States  as  may  be  designated,  and  the  academy  shall,  whenever  called 
upon  by  any  department  of  the  Government,  investigate,  examine, 
experiment,  and  report  upon  any  subject  of  science  or  art,  the  actual 
expense  of  such  investigations,  examinations,  experiments,  and  re- 
ports to  be  paid  from  appropriations  which  may  be  made  for  the 
purpose,  but  the  academy  shall  receive  no  compensation  whatever 
for  any  services  to  the  Government  of  the  United  States. 

Solomon  Foote, 
President  of  the  Senate  pro  tempore. 
Galusha  a.  Grow, 
Speaker  of  the  House  of  Representatives. 
Approved,  March  3,  1863. 

Abraham  Lincoln,  President. 

amendments. 
AN  act  To  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  the  act  to 
incorporate  the  National  Academy  of  Sciences,  approved  March 
third,  eighteen  hundred  and  sixty-three,  be,  and  the  same  is  hereby, 
so  amended  as  to  remove  the  limitation  of  the  number  of  ordinary 
members  of  said  academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

AN  ACT  To  authorize  tlie  National  Academy  of  Sciences  to  receive  and  hold 
trust  funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the 
United  States  of  AmeHca  in  Congress  assembled^  That  the  National 
Academy  of  Sciences,  incorporated  by  the  act  of  Congress,  approved 
March  third,  eighteen  hundred  and  sixty-three,  and  its  several  sup- 
plements, be,  and  the  same  is  hereby,  authorized  and  empowered  to 
receive  bequests  and  donations  and  hold  the  same  in  trust,  to  be 
applied  by  the  said  academy  in  aid  of  scientific  investigations  and 
according  to  the  will  of  the  donors. 

Approved,  June  20/ 1884, 
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AN  ACT  To  amend  the  act  authorizing  the  National  Academy  of  Sciences  to 
receive  and  hold  trust  funds  for  the  promotioq  of  science,  and  for  other 
purposes. 

Be  it  enacted  by  the  Senate  and  Ilouse  of  Representatives  of  th^ 
U7iited  States  of  America  in  Congress  assembled^  That  the  act  to 
authorize  the  National  Academy  of  Sciences  to  receive  and  hold 
trust  funds  for  the  promotion  of  science,  and  for  other  purposes, 
approved  June  twentieth,  eighteen  hundi*ed  and  ei^ty-four,  be,  and 
the  same  is  hereby,  amended  to  read  as  follows : 

"  That  the  National  Academy  of  Sciences,  incorporated  by  the  act 
of  Congress  approved  March  third,  eighteen  hundred  and  sixty-three, 
be,  and  the  same  is  hereby,  authorized  and  empowered  to  receive,  by 
devise,  bequest,  donation,  or  otherwise,  either  real  or  personal  prop- 
erty, and  to  hold  the  same  absolutely  or  in  trust,  and  to  invest, 
reinvest,  and  manage  the  same  in  accordance  with  the  provisions  of 
its  constitution,  and  to  apply  said  property  and  the  income  arising 
therefrom  to  the  objects  of  its  creation  and  according  to  the  instruc- 
tions of  the  donors:  Provided^  however^  That  the  Congress  may  at 
any  time  limit  the  amount  of  real  estate  which  may  be  acquired  and 
the  length  of  time  the  same  may  be  held  by  said  National  Academy 
of  Sciences." 

Sec.  2.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 
expressly  reserved. 

Approved,  May  27,  1914. 
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MEETINGS  OF  THE  NATIONAL  ACADEMY. 

During  the  year  1918  the  academy  held  two  stated  meetings,  the 
annual  meeting  in  April,  at  Washington,  and  the  autumn  meeting  in 
November,  at  Baltimore,  Md. 

ANNUAL  MEETING. 


The  annual  meeting  of  the  academy  was  held  in  the  Smithsonian 
Institution  in  Washington,  April  22,  23,  and  24,  1918. 
Fifty-eight  members  were  present,  as  follows : 


Abbot,  C.  G. 
Ames,  J.  S. 
Bailey,  L.  H. 
Becker,  G.  F. 
Benedict,  F.  G. 
Campbell,  W.  W. 
Cartj%  J.  J. 
Clarke,  F.  W. 
Clarke,  J.  M. 
Conklin,  E.  G. 
Crew.  Henry 
Cross/  Whitman 
Dall,  W.  H. 
Davenport,  C.  B. 
Davis,  W.  M. 
Donaldson,  H.  H. 
Fewkes,  J.  W. 
Flexner,  Simon 
Hale,  G.  E. 
Halsted,  W.  S. 


Hillebrand,  W.  F. 
Howard,  L.  O. 
Howell,  W.  H. 
Iddings,  J.  P. 
Kasner,  Edward 
Llllie,  F.  R. 
Meltzer,  S.  J. 
Mendel,  L.  B. 
Mendenhall,  T.  C. 
Merriam,  C.  H. 
Michel  son,  A.  A. 
Millikan,  R.  A. 
Morse,  E.  S. 
Moulton,  F.  R. 
Nichols,  E.  L. 
Nichols,  E.  F, 
Noyes,  A.  A. 
Noyes,  W.  A. 
Osbom,  H.  F. 
Pearl.  Raymond 

BUSINESS  SESSIONS. 


Pupin.  M.  I. 
Ransome.  F.  L. 
Reid.  H.  F. 
Rosa,  E.  B. 
Schlesinger,  Frank 
Smith,  Erwin  F. 
Stratton.  S.  W. 
Thomson,  Elihu 
Ulrich,  E.  O. 
Van  Hise,  C.  R. 
Van  Vleck,  E.  B. 
Walcott,  C.  B. 
Webster,  A.  G. 
W^elch,  W.  H. 
Wheeler,  W.  M. 
White,  David 
Wilson.  E.  B. 
W'oodward,  R.  S. 


ANNOUNCEMENT  BY  THE  PRESIDENT. 

The  president  announced  that  the  home  secretary,  Mr.  Arthur  L. 
Day,  would  not  be  present,  owing  to  absence  from  the  city  on  matters 
relating  to  the  war. 
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10        ANNUAL  REPORT  NATIONAL  ACADEMY  OF  SCIENCES,  1918. 
REPORTS  FROM  OFFICERS  OF  THE  ACApEMY. 

The  annual  report  of  the  president  to  Congress  for  1917  was  pre- 
sented and  distributed. 

The  president  presented  the  following  communication  from  Mr. 
R.  S.  Woodward,  resigning  the  chairmanship  of  the  committee  on  the 
Barnard  medal: 

Washington,  D.  C,  April  9,  1918, 
The  Home  Secretabt  National  Academy  of  Sciences, 

Smithsonian  Institution^  Washington^  Z>.  C. 

Deab  Sib:  Permit  me  to  tender  through  your  office  to  the  council  of  the 
National  Academy  of  Sciences  my  resignation  as  chairman  of  the  committee 
on  the  Barnard  medal.  Like  our  late  colleague,  Prof.  William  James,  I  find 
that  with  advancing  years  it  is  desirable  to  relieve  oneself  of  what  he  fittingly 
called  "life*8  baggage."  Having  assisted  at  the  birth  of  many  of  our  Amer- 
ican societies  and  served  them  in  one  way  or  another  for  many  years,  and  hav- 
ing acted  as  the  chairman  of  the  committee  on  the  Barnard  medal  for  a 
decade,  I  am  disposed  to  think  it  will  be  advantageous  for  me,  for  the  academy, 
and  for  contemporary  society  to  transfer  the  duties  of  the  chairmanship  of 
the  committee  in  question  to  a  younger  man. 
Faithfully,  yours, 

Robert  S.  Woodwabd. 

The  resignation  of  Mr.  Eobert  S.  Woodward  as  chairman  of  the 
committee  on  the  Barnard  medal  was  accepted  with  regret,  Mr.  T.  H. 
Morgan  was  elected  a  member  of  the  committee,  and  Mr.  A.  A. 
Noyes  was  elected  chairman. 

The  president  presented  the  following  recommendations  from  the 
council : 

That  the  Henry  Draper  medal  be  awarded  to  Walter  Sidney  Adams,  Mount 
Wilson  Observatory,  for  his  investigations  In  astrophysics. 

That  the  Daniel  Glraud  Elliot  medal  and  honorarium  be  awarded  to  Dr. 
Frank  M.  Chapman,  of  the  American  Museum  of  Natural  History,  for  having 
produced  during  the  year  1917  his  memoir,  **  The  Distribution  of  Bird  Life  In 
Colombia,  a  Contribution  to  a  Biological  Survey  of  South  America,"  Bulletin 
of  the  American  Museum  of  Natural  History,  Volume  XXXVI,  pages  vli-x, 
1-729. 

The  award  of  the  Henry  Draper  medal  to  Walter  Sidney  Adams 
and  the  Daniel  Giraud  Elliot  medal  and  honorarium  to  Dr.  Chap- 
man were  approved  by  the  Academy. 

The  president  announced  the  following  changes  in  the  personnel 
of  the  sections  and  committees : 

Section  of  geology  and  paleontology. — J.  M.  Clarke,  chairman. 

Section  of  botany. — Erwin  F.  Smith,  chairman. 

Section  of  anthropology  and  psychology. — J.  Walter  Fewkes,  act- 
ing chairman. 

Lookl  committee. — Whitman  Cross  (chairman),  David  Wliite, 
Frederick  L.  Ransome,  Raymond  Pearl,  Edward  O.  Ulrich. 
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Committee  on  pro-am. — E.  L.  Thorndike  to  serve  unexpired  term 
of  J.  McKeen  Cattell,  1919. 

Committee  on  the  Henry  Draper  fund. — George  E.  Hale  to  suc- 
ceed himself,  term  expiring  1923. 

Committee  on  the  J.  Lawrence  Smith  fund. — E.  S.  Dana  to  suc- 
ceed himself,  term  expiring  1923. 

Committee  on  the  Comstock  fund. — E.  L.  Nichols  to  succeed  him- 
self as  member  and  chairman,  term  expiring  1923. 

Conmiittee  on  the  Marsh  fund. — Charles  Schuchert  to  succeed  him- 
self, term  expiring  1921. 

ConMnittee  on  the  Murray  fund. — ^William  H.  Dall  to  succeed  him- 
self as  member  and  chairman,  term  expiring  1921. 

Committee  on  the  Marcellus  Hartley  fund. — Henry  F.  Osbom  and 
Michael  I.  Pupin  to  succeed  themselves,  terms  expiring  1921, 

REPORT  OP  THE  TREASURER. 

The  report  of  the  treasurer  was  presented  in  printed  form  and 
approved. 

REPORT  OP  THE  HOME  SECRETARY. 

Apbil  22,  1918. 
The  Pkesidknt  of  the  National  Academy  or  Sciences, 

Washington^  D.  C. 

Sir  :  I  have  the  honor  to  present  the  following  report  on  the  publications  and 
membership  of  the  National  Academy  of  Sciences  for  the  year  ending  April  24, 
1918. 

No  scientific  memoirs  have  been  published  during  the  year,  but  The  Complete 
Classification  of  the  Triad  Systems  in  Fifteen  Elements,  by  H.  S.  White,  F.  N. 
Cole,  and  Miss  L.  D.  Cummins,  recommended  to  be  published  as  one  of  the 
memoirs  of  the  National  Academy  of  Sciences,  was  approved  by  the  committee 
on  publication  and  is  now  in  the  hands  of  the  Public  Printer.  The  actual  publi- 
cation may  be  delayed,  owing  to  war  conditions. 

Of  the  biographical  memoirs,  that  of  John  Shaw  Billings,  by  S.  Wler  Mitchell, 
with  the  Scientific  Work  of  John  Shaw  Billings,  by  Fielding  H.  Garrison, 
and  of  William  Stimpson,  by  Alfred  G.  Mayer,  have  been  published.  The 
former  has  been  distributed,  while  that  of  Stimpson  has  Just  come  from  the 
printer.  The  manuscript  of  the  Biographical  Memoir  of  James  Dwlght  Dana,  by 
*L.  V.  Plrsson;  Cleveland  Abbe,  by  W.  J.  Humphreys;  and  William  Bullock 
Clark,  by  John  M.  Clarke,  are  in  the  hands  of  the  committee  on  printing ;  that 
of  Benjamin  O.  Pelrce,  by  Edwin  H.  Hall,  is  now  In  galley  proof. 

The  Annual  Report  for  1917  has  been  published  and  is  ready  for  distribution. 
The  Proceedings  of  the  Academy  have  been  published  regularly  and  have 
reached  the  third  number  of  the  fourth  volume. 

Four  members  have  died  since  the  last  meeting.  William  Bullock  Clark, 
elected  in  1908,  died  July  27,  1917;  James  M.  Crafts,  elected  in  1872,  died 
June  21,  1917;  Arnold  Hague,  elected  In  1885,  died  May  15,  1917;  Franklin 
Paine  Mall,  elected  In  1907,  died  November  17,  1917,  and  one  foreign  asso- 
ciate. Adolf  von  Baeyer,  died  In  August,  1917. 

Fifteen  new  members  were  elected  In  April,  1917,  making  157  active  members 
on  the  present  membership  list,  one  honorary  member,  and  36  foreign  associates. 

Abthur  L.  Day,  Home  Secretary, 
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REPORT  OF  THE  DIRECTORS  OF  THE  BACHE  FUND. 

Since  the  annual  meeting  of  the  Academy  In  April,  1917,  the  following  grants 
have  been  made : 

No.  205,  T.  H.  Goodspeed,  University  of  California,  $100.  For  studies  of 
Inheritance  in  Nicotlana  hybrids. 

No.  206,  Reginald  A.  Daly,  Harvard  University,  $700.  For  the  completion  of 
the  deep-sea  thermograph  designed  and  partly  constructed  under  grant  No. 
194.     (In  continuation  of  No.  194.) 

No.  207,  T.  H.  Gronwall,  New  York  City,  $300.  To  complete  and  extend 
mathematical  researches  on  conformal  representation. 

No.  208,  A.  Franklin  Shull,  University  of  Michigan,  $400.  To  Investigate  the 
cause  of  sex  production  and  the  life  cycle  of  rotifers,  together  with  artificial 
modification  of  life  cycle ;  differential  factors  in  fertilization  of  male-producing 
and  female-producing  rotifers;  sex  determination  and  the  life  cycle  of  the 
thrlps;  cause  of  sex  production,  wing  prwUiction,  and  other  cyclical  phenomena 
in  aphlds. 

No.  209,  Cecil  K.  Drinker.  Harvard  Medical  School,  $350.  For  the  closer 
study  of  the  factors  involved  in  extension  of  unchecketl  red  cells  and  leucocytes 
In  the  dog. 

No.  204.  Irving  W.  Bailey,  Bussey  Institute.  For  field  data  for  a  study  of 
environment  upon  the  anatomical  structure  of  angiosperms  has  been  canceled 
and  the  money  returned  to  the  Treasurer  because  it  was  found  impracticable 
for  Prof.  Bailey  to  go  to  Guatemala  under  present  war  conditions. 

Reports  of  previous  grants  have  been  received  as  follows : 

No.  193,  C.  A.  Kofold,  University  of  California.  For  assistance  in  securing 
animals  in  the  Indian  jungle  and  in  their  preparation  for  study  in  research 
on  tlie  intestinal  protozoa.  Mr.  Kofold  is  serving  as  major  in  the  Sanitary 
Corps  and  the  work  is  being  continued  by  research  assistants  on  the  material 
collected  during  Mr.  Kofold*s  travels. 

No.  202,  W.  C.  Allee,  Lake  Forest  College,  111.  Research  concluded  on  "  The 
salt  content  of  natural  waters  In  relation  to  rhectaxls  In  Asellus,**  Biological 
Bulletin  32,  93-97.  Preliminary  results  on  first  phase  of  Investigation  concern- 
ing a  possible  correlation  between  COs  production  and  phototaxls  are  com- 
pleted and  are  In  the  hands  of  the  editors  of  the  .lournal  of  Experimental 
Zoology.  Research  Is  In  progress  concerning  the  cause  of  formation  of  aggre- 
gations of  may-fly  nymphs  and  other  reactions,  and  to  COj  production.  Also 
effect  of  molting  on  both  above  factors;  also  as  to  effect  of  the  cyanides  on 
respiration  and  reactions  to  various  stimuli. 

No.  203,  J.  P.  Iddings,  Brinklow,  Md.  The  chemical  analysis  of  Igneous  rocks 
collected  in  Asia  and  Australasia  Is  completed  and  the  results  published  In  the 
Proceedings  of  this  Academy.  The  work  with  the  microscope  and  thin  sec- 
tions will  continue  for  some  years  to  come. 

No.  205,  T.  H.  Qoodspeed,  University  of  California.  Between  20,000  and 
25,000  measurements  in  the  flower-size  investigations  on  Nocotiana  were  made 
during  the  summer  and  fall  of  1917.  These  experiments  are  to  be  concluded 
during  the  summer  and  results  published  thereafter. 

No.  206,  Reginald  A.  Daly,  Harvard  University.  The  deep-sea  thermograph 
has  been  completed  and  a  description  has  been  published  by  its  designer,  Mr. 
Harry  A.  Clark,  in  the  Bulletin  of  the  Museum  of  Comparative  Zoology  at 
Harvard  College,  Volume  LXI,  No.  15. 

No.  209.  Cecil  K.  Drinker,  Harvard  Medical  School.  Research  still  in  prog- 
ress. A  paper,  entitled  '*  The  factors  concerned  in  the  appearance  of  nucleated 
red-blood  corpuscles  In  the  peripheral  blood.    II.  Influence  of  procedures  de- 
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signed  to  Increase  the  rate  of  blood  flow  through  the  blood-forming  organs — 
hemorrhage  and  Infusion,"  by  Cecil  K.  Drinker,  Katharine  R.  Drinker,  and 
H&ury  A.  Kreutsmann,  was  published  In  the  Journal  of  Experimental  Medi- 
cine. Volume  XXVII,  383-397,  1918. 

The .  directors  have  voted  to  transfer  to  capital  accoimt  the  sum  of  $2,575, 
which  has  been  carried  for  a  number  of  years  as  **  invested  income,"  together 
with  $425  of  current  Income,  so  that  the  principal  of  the  fund  now  stands  at 
159,000. 

An  effort  Is  being  made  to  pay  the  American  collaborators  of  the  Nomen- 
clator  Animal lum  Generum  et  Subgenenim  the  amounts  due  them  for  their 
work.  A  grant  of  $1,000  was  made  In  1913  to  Prof.  F.  E.  Schulze,  of  Berlin, 
specifically  for  assistance  by  American  men  of  science  In  this  undertaking. 
It  now  seems  probable  that  these  men  can  soon  receive  their  compensation. 
After  providing  for  this  liability  of  $1,000,  the  cash  on  hand  available  for  grants 
OD  April  15,  1918,  Is  $10.81. 

B.  B.  Frost,  Chairman, 

REPORT  OF  THE  TRUSTEES  OF  THE  WATSON  FUND. 

At  the  annual  meeting  for  1917  a  grant  of  $500  was  voted  to  Prof.  John  A. 
Miller,  director  of  the  Sproul  Observ'atory  of  Swarthmore  College,  Swarthmore, 
Pa.,  and  a  grant  of  $325  was  voted  to  Prof.  Herbert  C.  Wilson,  of  Carleton 
College,  Northfleld,  Minn.  The  reports  of  the  results  achieved  with  the  aid 
of  these  grants  are  essentially  as  follows: 

Prof.  Wilson  Is  expending  the  appropriation  for  the  ser\ices  of  an  assistant 
in  measuring  and  reducing  photographic  plates  of  asteroids  for  position  and 
magnitude.  The  measurement  and  reduction  of  97  plates  has  t)een  completed. 
For  71,  the  results  are  published  In  Publications  of  Goodsell  Observatory,  No.  5. 
Of  the  26  unpublished  measures,  15  are  of  plates  of  seven  Watson  asteroids. 

Mr.  R.  J.  Wallace,  director  of  the  research  laboratories  of  the  Cramer 
Dry  Plate  Co.,  has  made  a  color  screen  suitable  for  the  16-lnch  telescope, 
which  has  been  highly  satisfactory. 

Prof.  Miller  is  exi)ending  his  appropriation  for  the  services  of  an  assistant 
in  parallax  determinations.  A  list  of  50  parallaxes,  together  with  a  list  of 
observations  and  reductions,  has  been  published.  A  second  list  of  50  should 
be  ready  before  the  beginning  of  January,  1919. 

The  following  vote  Is  recommended : 

Resolved,  That  $300  be  appropriated  for  a  continuance  of  the  work  con- 
ducted by  Prof.  Herbert  C.  Wilson,  consisting  of  the  determination  of  the 
position  and  brightness  of  asteroids  (chiefly  those  discovered  by  Watson)  by 
the  photographic  method,  together  with  a  study  bf  the  brightness  of  some 
yariable  stars. 

RcMolved,  That  the  appropriation  of  $500  to  Prof.  John  A.  Miller  be  re- 
newed for  the  year  beginning  July  1,  1918. 

The  available  income  of  the  Watson  fund  on  April  1,  1918,  was  $1,590.57. 

A.  O.  Leuschner,  Chairman. 
W.  L.  Elkins. 
Gfx>ROE  C.  Com  STOCK. 

The  report  was  adopted  and  appropriations  authorized. 

REPORT  OF  THE  COMMITTEE  ON  THE  HENRY  DRAPER  FUND. 

No  awards  have  been  made  in  the  past  year;  the  reduced  size  of  many 
observatory  and  laboratory  staffs  because  of  war  activities  has  not  permitted 
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normal  development  of  new  methods  in  astrophysics,   and  there  have  been 
na  urgent  calls  for  special  instruments. 

A  grant  of  $500  made  to  W,  W.  Campbell  two  years  ago,  to  provide  the 
mounting  of  an  ultra-violet  spectograph  for  use  with  the  Crossley  reflecting 
telescope,  was  expended,  -and  the  finished  instrument  was  described  in  Lick 
Observatory  Bulletin,  No.  291,  in  May,  1917.  This  instrument  has  been  used 
by  Mr.  Wright  in  photographing  the  spectra  of  all  the  brighter  planetary 
nebulae  in  the  northern  two-thirds  of  the  sky. 

A  grant  of  $300  made  in  April,  1917,  to  Prof.  Joel  Stebbins,  of  the  University 
of  Illinois,  and  a  similar  grant  in  like  amount  made  earlier,  are  being  applied, 
in  accordance  with  agreement,  in  payment  of  part-time  salary  of  an  assistant 
to  Dr.  Stebbins  in  order  to  further  the  latter*s  development  of  the  photo- 
electric cell  photometer  and  the  application  to  the  study  of  variable  stars. 
Quoting  from  Prof.  Stebbins's  report  dated  April,  1918: 

"  The  photo-electric  photometer  has  been  Improved  until  it  is  now  from  10 
to  20  times  as  sensitive  as  the  selenium  photometer.  We.  can  measure  the 
brightness  of  stars  three  magnitudes  fainter  than  those  which  it  was  pos$i> 
ble  to  observe  with  the  selenium  instrument.  About  a  dozen  new  bright 
variable  stars  have  been  discovered,  of  which  eight  have  been  announced  at 
meetings  of  the  American  Astronomical  Society.  W^e  are  also  carrying  on 
studies  of  several  known  variables." 

In  further  agreement  with  the  terms  of  the  grant,  the  University  of  Illinois 
has  arranged  to  continue  the  assistant  on  full  time  in  Prof.  Stebblns's  depart- 
ment after  the  close  of  the  present  academic  year. 

Respectfully  submitted. 

W.  W.  Campbell,  Chairman. 

The  report  was  accepted. 

BEASONS   FOB  THE   AWABD   OF  THE   HENRY   DRAPEB   GOLD   MEDAL  OF   THE   NATIONAL 
ACADEMY  OF  SCIENCES  TO  DR.  WALTER  SIDNEY  ADAMS. 

Dr.  Adams  has  discovered  and  developed  a  method  of  determining  the  dis- 
tances of  the  stars,  by  means  of  the  spectrograph,  which  the  Henry  Draper 
committee  believes  is  one  of  the  great  advances  in  modem  astronomy.  Like 
most  methods  of  high  value,  its  fundamentals  are  exceedingly  simple.  The 
basic  fact  is  that  certain  lines  are  enhanced  in  the  spectra  of  stars  of  high 
absolute  luminosity,  and  certain  other  lines  are  enhanced  in  the  spectra  of 
stars  of  low  absolute  luminosity;  in  other  words,  the  intensities  of  certain 
lines  Increase  continuously  with  increasing  absolute  luminosities,  and  the  in- 
tensities of  certain  other  lines  Increase  continuously  with  decreasing  absolute 
luminosities.  The  approximate  distances  of  a  few  hundred  of  the  nearer  stars, 
measured  by  the  older  methods,  are  known.  These  distances  enable  us  to  com- 
pute the  absolute  magnitudes  or  luminosities  of  those  stars.  The  correlation 
of  these  absolute  magnitudes  and  the  estimated  relative  intensities  of  the 
critical  lines  in  their  spectra  have  given  Mr.  Adams  the  power  to  determine  the 
functional  relations  connecting  these  elements,  and  thus  to  determine  the  ab- 
solute magnitudes  of  stars  not  yet  observed  for  distance.  Knowing  the  magni- 
tude of  a  star  as  observed  from  the  earth  and  the  absolute  magnitude  of  the 
same  star  as  determined  by  the  spectrograph,  the  solution  of  a  simple  equation 
yields  at  bnce  the  value  of  the  star's  distance.  Here  is  a  powerful  means  of 
extending  the  list  of  stars  whose  distances  are  known,  lind  the  committee  con- 
fidently expects  that  the  method  will  be  applied  successfully  to  thousands  of 
stars  which  are  too  distant  for  successful  attack  by  the  earlier  methods.    The 
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metiiod  should  In  doe  time  tell  us  much  concerning  the  linear  scale  of  the 
nearer  parts  of  our  stellar  sjstem.  The  secondary  applications  of  the  method 
to  astronomical  problems  are  likewise  of  great  promise. 

Mr.  Adams  has  applied  the  spectrographic  method  to  the  determination  of 
the  distances  of  more  than  500  stars,  of  the  Harvard  spectral  classes,  P  to  Mb, 
inclusive,  and  a  comparison  of  his  results  with  those  obtained  by  the  older 
methods  as  to  rapidity  and  accuracy  is  a  subject  for  congratulation. 

The  method  has  not  yet  been  applied  satisfactorily  to  stars  of  certain  spectral 
classes,  but  It  Is  hoped  that  the  dependence  of  such  spectra  upon  absolute 
luminosities  or  other  elements  may  be  found  in  the  near  future. 

Dr.  Adams's  contributions  to  other  lines  of  astronomical  research  have  been 
many,  extensive,  and  fruitful.    We  mention  three : 

The  spectrographic  determination  of  the  sua's  rotational  speeds  by  comparing 
the  motions  of  approach  of  the  eastern  limb  and  the  motions  of  recession  of 
the  western  limb  with  the  apparent  motions  of  approach  or  recession  of  points 
on  the  solar  meridian  passing  through  the  earth.  The  results  form  a  monu- 
mental contribution  to  the  complicated  and  still  unsolved  problem  of  the  solar 
rotation. 

His  long  exposures  on  the  spectra  of  the  present-day  faint  remnants  of  new 
stars  formerly  brilliant  have  shown  that  these  stars  are  now  of  the  Wolf- 
Rayet  type. 

The  more  thorough  application  of  high  dispersion  spectroscopy  to  the  study 
of  the  sun's  chromosphere.  Prior  to  the  establishment  of  the  Mount  Wilson 
Solar  Observatory  this  was  essentially  a  total  solar  eclipse  problem.  Stratifica- 
tion of  the  chromosphere  has  been  studied  by  Adams  without  an  eclipse  at  least 
as  successfully  as  it  had  formerly  been  studied  at  times  of  total  solar  eclipse. 

Respectfully  submitted, 

W.  W.  Campbell, 
Chairman  Henry  Draper  Committee, 

REPORT  OF  THE  COMMITTEE  ON  THE  J.  LAWRENCE  SMITH  FUND. 

The  committee  on  the  J.  Lawrence  Smith  fimd  reports  as  follows: 

No.  3.  Edmund  Otis  Hovey,  curator  in  the  department  of  geology  and  inverte- 
brate paleontology  in  the  American  Museum  of  Natural  History,  New  York,  re- 
ceived In  1909  a  grant  of  $400  to  aid  in  the  study  of  certain  meteorites.  The 
pressure  of  administrative  duties  has  been  so  severe  that  the  investigation  is 
suspended,  at  least  for  a  time,  and  Dr.  Hovey  proposed  to  return  the  grant. 
The  committee  hesitated,  but  at  last  accepted  the  proposal,  and  the  amount  of 
the  grant,  together  with  interest,  has  been  repaid  to  the  treasurer  of  the 
academy. 

No.  4.  C.  C.  Trowbridge,  professor  of  physics  in  Columbia  University,  New 
York,  has  received  from  1909  to  1917,  grants  amounting  to  $1,400  to  aid  in  the 
study  of  meteor  trains.  The  work  of  the  last  year  has  consisted  of  the  further 
collection  of  illustrations  of  meteor  trains  and  the  study  of  spectrum  observa- 
tions.   No  further  grant  is  sought. 

No.  6.  S.  A.  Mitchell,  professor  of  astronomy  in  the  University  of  Virginia, 
University,  Va.,  received  in  1915  a  grant  of  $500  to  aid  in  securing  observations 
of  paths  lEUid  radiants  of  meteors,  and  in  computing  orbits  when  the  observa- 
tions are  sufficient ;  further  grants  of  $300  were  made  in  1916  and  1917.  The 
war  lessened  the  number  of  observations  secured  during  1917,  but  this  lessened 
number  amounted  to  4,231,  making  the  whole  number  of  observations  about 
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19,000.    An  abstract  of  results  for  1917  has  been  published  by  Dr.  Olivier  in  a 
recent  number  of  Popular  Astronomy. 

The  committee  is  unanimous  in  recommending  a  further  grant  of  $300  in 
aid  of  this  promising  research. 

Grant  No.  7.  Dr.  George  P.  Merrill,  of  the  United  States  National  Museum, 
received  last  November  a  grant  of  $400  to  aid  in  further  study  of  certain  ele- 
ments in  meteorites.  Of  this  grant  he  has  spent  $185,  and  there  remains  to  tils 
credit  $215. 

The  J.  Lawrence  Smith  fund  now  has  a  cash  balance  of  income  of  $1488.85. 
There  is  also  a  balance  of  invested  income  amounting  to  $1,532.50. 

For  the  committee, 

Edward  W.  Morley,  CJiainnan. 

REPORT  OF  C.  C.  TROWBRIDGE  FOR  xgi?  ON  GRANT  PROM  THE 
J.  LAWRENCE  SMITH  FUND. 

April  13,  1918. 
Prof.  Edward  W.  Morley,  LL.  D., 

Chairman  of  the  Committee  on  the  J.  Lawrence  Smith  Fund, 

National  Academy  of  Sciences. 

Dear  Prof.  Morley:  I  beg  to  submit  herewith  a  brief  report  relative  to  the 
grant  made  to  me  from  the  J.  Lawrence  Smith  fund  for  aid  in  work  on  the 
atmosphere  of  the  earth  and  to  the  trains  of  meteors. 

The  progress  for  the  year  1917  has  been  as  follows :  Work  has  been  continued 
on  the  collection  of  illustrations  of  meteor  trains;  on  the  study  of  meteor- 
train  theories,  and  study  of  the  spectrum  observations. 

It  has  been  shown  that  there  is  good  reason  to  believe  that  the  spectra  of 
trains  observed  indicate  a  gas  phosphorescence  similar  to  that  of  **active" 
nitrogen  (nitrogen  in  the  phosphorescent  state)  rather  than  the  liglit  from 
hot  metals  as  believed  by  the  various  observers.  Further  observations  of  im- 
portance have  been  made  on  the  auroral  features  of  the  meteor-train  zone. 
This  phase  of  the  investigation  is  bound  up  with  meteor-train  study  for  the 
following  reasons: 

The  meteor-train  zone  and  the  main  aurora  are  the  same;  the  potential 
gradient  across  this  zone  is  probably  the  cause  of  the  visual  effects  in  both 
cases.  The  drift  of  the  atmosphere  as  shown  by  drifting  trains  in  the  meteor- 
train  7one  unquestionably  has  an  important  bearing  on  the  electric  discharges 
which  cause  the  auroral  glow. 

FINANCIAL  STATEMENT. 

Total  funds  received  to  Dec.  31,  1916 $1,153.50 

Total  expenditures  to  Dec.  31,  1916 1,020.67 

Balance,  Dec.  31,  1916 132.83 

(As  per  financial  statement  submitted  Mar.  26,  1917.) 

Received  from  treasurer,  National  Academy  of  Sciences,  Mar.  22,     x 
1917 ^ 250.00 


Total 382. 83 


Digitized  by 


Google 


ANNUAL   MEETING.  17 

EXPENDITUBES  IN   1917. 

Jan.  — ,  M.  M.  King,  typewriting $2. 40 

Feb.  — ,  Science  reprints 1 8. 00 

Mar.  — ,  Exchange  on  Washington  check .  10 

Mar.  12,  George  Merritt,  jr.,  assistant,  23  hours 13.  80 

Apr.   2,  J.  Boldtman,  photographer 1.  50 

Apr,   2,  Bureau  of  supplies,  Columbia  Universityj ' 1. 20 

Apr.  30,  J.  Boldtman,  photographer 3.  40 

May    1,  George  Merritt,  jr.,  assistant 19. 60 

May  10,  bureau  of  supplies,  Columbia  University 1.  60 

June   1,  Amy  E.  Davis,  assistant 36. 00 

June  15,  Mabel  Well,  assistant 62.  70 

June  18,  Printing,  New  Era  Printing  Co 5. 80 

156. 19 

CASH  ON  HAND,  DKCEMBER  31,  1917. 

Balance  in  Com  Exchange  Bank 149.90 

Cash 1.  45 

Balance  in  Washington  Savings  Bank 75. 29 

226. 64 

CONDENSED  STATEMENT. 

Total  funds  received 1, 403. 50 

Total  expenditures  to  Dec.  31,  1917 $1, 176. 86 

Balance   226.  64 

1,403.50 

Respectfully,  yours, 

C.  C.  Trowbridge. 

REPORT  OF  THE  DIRECTORS  OF  THE  WOLCOTT  GIBBS  FUND. 

The  directors  of  the  Wolcott  Glbbs  fund  for  chemical  research  respectfully 
present  the  following  report  to  the  National  Academy  of  Sciences. 

During  the  past  year  no  application  was  received  for  a  grant  from  the  fund, 
and  owing  to  the  disorganization  of  chemical  research  by  the  war,  it  was  not 
thought  worth  while  to  try  to  get  applications. 

Holders  of  grants  at  present  have  reported  as  follows : 

Grants  2  and  5. — Prof.  M.  E.  Holmes,  of  Connecticut  College,  finds  that  the 
exacting  duties  of  her  new  position  will  prevent  her  from  continuing  her  re- 
search, and  has  returned  the  unexpended  balance  of  the  two  grants,  amounting 
to  $86.32. 

Grant  5.— Prof.  G.  P.  Baxter,  of  Harvard  University,  has  spent  $194.31  for 
material  and  apparatus  since  the  last  report.  No  platinum  was  bought,  as  the 
war  had  rendered  it  too  expensive.  The  three  researches  described  in  the  last 
report  have  been  finished,  and  accounts  of  the  results  will  be  published  soon. 
These  were — 

(a)  Electrolytic  deposition  in  a  mercury  cathode,  and  the  atonric  weight  of 
cadmium,  wltli  C.  H.  Wilson.  A  slight  loss  was  discovered  and  corrected  ex- 
perimentally, after  which  eight  determinations  gave  the  atomic  weight  of 
cadmium  as  112.40. 

(6)  Impurities  in  silver  and  iodine,  with  L.  W.  Parsons.  In  1  gram  of  the 
silver  used  for  atomic  weight  determinations  0.004  mg.  of  gas  were  found;  in 

105363**— S.  Doc.  388, 65-3 2 
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the  iodine,  0.002  mg.  of  gas.  Most  exacting  spectroscopic  tests  showed  no  im* 
purities  in  the  silver.  These  results  dispose  of  the  criticisms  of  P.  A-  Garye  on 
the  Harvard  atomic  weight  determinations. 

(c)  The  ratio  of  arsenic  trloxide  to  iodine,  with  L.  A.  Gontz.  The  atomic 
weight,  74.96,  was  found  for  arsenic. 

In  addition  a  fourth  research  has  been  started — 

id)  The  atomic  weight  of  mercury,  with  Matsuenke  Kobayashi.  All  these 
researches  but  the  last  have  been  stopped  by  the  enlistment  of  the  graduate 
students  in  war  service. 

Oranta  4  <ind  7. — Prof  W.  D.  Harkins,  University  of  Chicago,  has  bought  a 
vacuum  pump  for  $55,  and  is  about  to  buy  a  still  more  efficient  one. 

He  has  studied  the  "  Secondary  valence  and  Werner's  coordination  number 
from  the  standpoint  of  the  amines  of  cobalt "  with  G.  L.  Clark. 

The  existence  of  the  salt  CoOls.lONH.  has  been  established ;  and  the  phenomena 
observed  in  the  formation  of  this  compound  have  never  been  studied,  and  some 
of  its  pliyslcal  constants.  The  work  was  broken  off  by  the  enlistment  of  Mr. 
Clark  in  the  service  of  the  Government  before  it  could  be  brought  to  an  end.  It 
will  be  continued  as  soon  as  possible,  as  it  promises  to  show  either  that  Werner's 
constitution  of  the  cobaltanilnes  is  incorrect  or  that  his  coordination  nunii>er 
must  be  changed  from  6  to  10.  Other  results  of  great  interest  are  also  in« 
dicated. 

Orant  8. — ^Prof.  R.  L.  Datta,  Presidency  College,  Calcutta,  has  sent  orders  for 
organic  chemicals  amounting  to  £10,  but  has  received  none  because  of  the  wjir. 

The  treasurer  reports  that  the  unexpended  income  of  the  fund  amounts  lo^ 
$360.87.    This  Includes  the  sum  of  $86.32  refunded  from  grants  2  and  5. 

Chables  L.  Jackson,  Chaimmtu 

The  report  was  accepted. 

REPORT  OF  THE  COMMITTEE  ON  THE  COMSTOCK  FUND. 

Cornell  UNivEBsmr,  Rockefeller  Hall, 

Ithaca,  N.  T.,  April  10,  1918. 
To  the  President  of  The  National  Academy  of  Sciences  : 

Sir:  On  behalf  of  the  committee  in  charge  of  the  Comstock  fund,  I  beg  to- 
make  the  following  report : 

Five  years  having  nearly  elapsed  since  the  first  award  of  the  Comstock  prize 
to  Prof,  (now  Lieut.  Col.)  R.  A.  Millkan,  the  committee  met  in  Philadelphia 
at  the  time  of  the  November  (1917)  sessions  of  the  academy,  four  members- 
being  present.  After  careful  consideration  of  various  suggestions  previously 
made  in  writing  at  the  i-equest  of  the  chairman,  the  committee  unanimously 
recommended  that  the  second  award  of  the  Comstock  prize  be  made  by  the 
academy  to  Samuel  Jackson  Barnett,  professor  of  physics  at  Ohio  State  Uni- 
versity, for  his  investigations  on  magnetization  by  rotation. 

In  this  research  the  following  fundamental  and  very  important  facts  were 
established : 

1.  That  there  are  within  the  iron  currents  of  negative  electricity  in  orbital 
revolution ; 

2.  That  these  gyrostatlc  systems  have  inertia  and  are  capable  of  definite 
orientation  or  arrangement  by  the  rotation  of  the  bwly  without  the  action  of 
any  external  magnetic  field ;  and 

3.  That  such  orientation  manifests  itself  as  a  magnetization  of  the  body  as 
a  whole. 
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The  committee  further  recommended  that  as  in  the  case  of  the  first  award, 
the  Talue  of  the  prize  be  $1,500. 
Yours,  very  truly, 

E3dw.  h,  Nichols, 
For  the  committee. 

REPORT  OF  THE  COMMITTEE  ON  THE  MURRAY  FUND. 

On  November  1  the  sum  to  the  credit  of  the  Murray  fund  was  $569.61.    The 
treasurer  suggested,  and  as  chairman  I  approved  of,  the  investment  of  the  major 
part  of  this  sum  in  Liberty  bonds,  which,  should  the  council  decide  to  offer  the 
medal  this  year,  could  readily  be  turned  into  cash.    *    •    * 
Very  respectfully, 

Wm.  H.  Dall, 
Chairman^  Committee  on  Murray  Fund, 

REPORT  OF  THE  COMMITTEE  ON  THE  MARSH  FUND. 

The  committee  on  the  Marsh  fund  report  as  follows : 

Grant  No.  1, — Dr.  J.  M.  Clarke  reports  progress  in  the  assembling  of  ma- 
terial for  his  study  of  mutualism  symbiosis  and  dependent  life  among  animals. 

Grant  No.  2. — ^The  committee  recommend  the  appropriation  of  $250  to  M. 
Ferdinand  Canu,  of  Versailles,  France  for  investigation  in  cooperation  with 
Dr.  R  S.  Bassler,  of  the  United  States  National  Museum,  of  the  early  Teritary 
bryozoa  of  North  America. 

EuAKiM  H.  MooBE,  Chairman. 

Beport  accepted  and  appropriation  approved. 

AMENDMENT  TO  CONSTITUTION. 

The  following  amendment  to  the  constitution  was  presented  from 
the  Committee  of  the  Whole  and  adopted : 

That  the  constitution  be  amended  b/  substituting  in  Article  II,  section  1, 
lines  3  and  6  (Keport,  1916)  the  word  "four"  for  the  word  "six,"  so  that  it 
will  read :  "  For  a  term  of  four  years    •     ♦     *.!' 

Article  II,  section  1,  as  amended,  reads: 

Section  1.  The  officers  of  the  academy  shall  be  a  president,  a  vice  president, 
a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all  of  whom  shall  be 
elected  for  a  term  of  four  years  by  a  majority  of  votes  present  at  the  first 
stated  meeting  after  the  expiration  of  the  current  terms :  Provided,  That  ex- 
isting officers  retain  their  places  until  their  successors  are  elected.  In  case  of 
a  vacancy,  the  election  for  four  years  shall  be  held  in  the  same  manner  at  the 
meeting  when  such  vacancy  occurs,  or  at  the  next  stated  meeting  thereafter, 
as  the  academy  may  direct.  A  vacancy  in  the  office  of  treasurer  or  home  sec- 
retary may,  however,  be  filled  by  appointment  of  the  president  of  the  academy 
until  the  next  stated  meeting  of  the  academy. 

REPORT  OF  THE  EDITORIAL  BOARD  OF  THE  "PROCEEDINGS." 

The  following  report  from  the  editorial  board  of  the  Proceedings 
of  the  National  Academy  of  Sciences  was  presented  by  the  chairman : 

The  board  submits  to  the  academy  the  following  report  of  its  activities: 
1.  Three  volumes  of  the  Proceedings  have  been  completed  and  four  numbers 
ot  the  fourth  volume  have  been  issued. 
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The  statistics  as  to  the  make-up  of  the  third  volume,  both  In  respect  of  sub- 
ject matter  and  of  source  of  the  contributions,  have  l)een  printed  in  the  Annual 
Report  of  the  Academy  for  1917,  and  need  not  now  be  repeated  except  so  far 
as  covers  one  point. 

The  statistics  of  articles  by  members  of  the  academy  as  compared  with 
articles  by  nonmembers  are  interesting  mainly  in  showing  a  progressive  diminu- 
tion in  the  percentage  of  articles  by  members,  despite  the  increase  In  member- 
ship of  the  academy.  If  there  are  obstacles  which  can  be  removed  and  which 
hinder  members  of  the  academy  from  printing  In  the  Proceedings,  would  It  not 
be  well  to  make  efforts  to  remove  them?  The  academy  represents  the  highest 
point  in  American  research,  and  if  the  Proceedings  should  actually  contain 
articles  representing  the  totality  of  the  investigations  of  members  of  the  acadr 
emy,  it  would  become  thereby  largely  representative  of  all  American  research 
and  of  very  high  grade ;  and,  furthermore,  it  would  be  more  truly  the  proceed- 
ings of  the  academy  in  the  sense  that  corresponding  publications  of  foreign 
academies  are  representative  of  their  research. 

2.  At  the  autumn  meeting  the  terms  of  office  of  five  members  of  the  editorial 
board  expired,  and  new  appointments  were  made  by  the  council  as  follows: 
Jacques  Loeb,  W.  M.  Wheeler,  E.  B.  Frost,  E.  L.  Thomdlke,  and  E.  H.  Moore. 

3.  At  the  autumn  meeting  the  board  decided  to  put  into  operation  certain 
changes  in  the  typographical  make-up  of  the  Proceedings  in  the  interest  of 
economy.    These  changes  have  been  made  with  satisfactory  results. 

4.  The  editorial  board  is  of  the  opinion  that  in  view  of  the  now  established 
and  recognized  position  of  the  Proceedings  as  a  medium  of  scientific  publicHtion, 
the  members  of  the  academy  might  well  contribute  more  of  their  own  papers  to 
Its  pages  than  they  now  do,  both  from  the  standpoint  of  self-interest  as  well  as 
from  a  sense  of  duty  to  the  academy  and  what  it  stands  for.  In  this  connec- 
tion the  board  would  recommend  that  the  academy  adopt  as  a  general  principle 
the  policy  of  requiring  each  recipient  of  a  grant  for  research  from  any  of  its 
special  funds  to  publish  some  account  of  the  results  of  the  researches  under 
the  grant  in  the  Proceedings. 

5.  If  the  above  recommendation  is  adopted,  the  board  would  further  recom- 
mend that  the  academy  suggest  to  the  several  committees  having  in  charge  trust 
funds  from  which  grants  are  made  that  whenever  accounts  of  researches  under 
grants  are  published  in  the  Proceedings  there  shall  be  paid  over  from  the  trust 
funds  out  of  which  the  grants  are  made  to  the  Proceedings  account.  If  such 
action  be  permissible  under  the  terms  of  the  bequest,  a  sum  of  money  to  cover 
the  expense  of  the  publication  at  a  rate  of  $6  per  printed  page. 

Kespectfully  submitted. 

Raymond  Pearl,  Chairman. 

RECOMMENDATIONS  FROM  THE  COUNCIL. 

The  following  recommendations  from  the  editorial  board  of  the 
Proceedings  through  the  Council  were  approved  by  the  academy  and 
the  home  secretary  was  instructed  to  bring  these  recommendations  to 
the  attention  of  the  members  of  the  academy  and  the  chairmen  of  the 
trust  funds: 

That  members  of  the  academy  be  requested  to  contribute  their  own  papers 
to  the  Proceedings. 

That  the  policy  of  requiring  each  recipient  of  a  grant  for  any  research  from 
any  of  the  special  funds  to  publish  an  account  of  the  results  of  the  researches 
under  the  grant  in  the  Proceedings  be  approved. 
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That  the  academy  request  the  committees  and  trustees  of  the  several  trust 
fumls  of  the  academy  from  which  grants  are  made  that  whenever  accounts  of 
researches  under  grants  are  published  in  the  Proceedings  there  shall  be  paid 
over;  from  the  trust  fund  out  of  which  the  grants  are  made,  to  the  Proceedings 
account.  If  such  action  Is  permissible  under  the  terms  of  the  bequest,  a  sum  of 
money  to  cover  the  expense  of  the  publication. 

REPORT   OF  FINANCE  COMMITTEE  OF  THE  "PROCEEDINGS." 

The  estimated  net  cost  of  the  Proceedings  for  1918  Is  $5,600. 
The  estimated  Income  is  as  follows: 

From  subscriptions  (provided  each  member  of  the  academy  becomes  re- 
sponsible for  one  subscription) $1,800 

One-third  guaranty  fund  of  $2,500  is 838 

Estimated  income  of  Billings  fund 187 

Sundry  other  Income  (members'  dues,  $850;  N.  R.  C,  $4(X);  Dr.  Walcott, 
special.  $100) 1. 350 

Total  estimated  income 4, 170 

Total  estimated  deficit 1, 430 

If  recommendation  of  the  editorial  board  that  space  for  reports  of  special 
grants  in  Proceedings  be  specially  paid  for  be  adopted,  this  deficit  will  be 
reduced  to  $1,200. 
,The  committee  i)lans  to  raise  funds  to  meet  this  deficit. 

C.  B.  Davenpokt,  Chairman, 
Frank  R.  Lillte. 
Raymond  Pearl. 

AWARD  OF  MEDALS. 

At  the  annual  dinner  held  Tuesday  evening  at  the  Cosmos  Club 
the  following  medals  and  awards  were  presented : 

The  Comstock  prize  of  $1,500  for  discoveries  in  magnetism  and 
electricity  was  awarded  to  Samuel  Jackson  Barnett,  Ohio  State  Uni- 
versity, Columbus,  Ohio. 

The  Draper  medal  for  discoveries  in  astronomical  physics  to  Wal- 
ter Sydney  Adams,  Mount  Wilson  Solar  Observatory,  Pasadena,  Cal. 

The  Daniel  Giraud  Elliot  medal  and  honorarium  for  work  in 
zoology  to  Frank  M.  Chapman,  American  Museum,  New  York. 

ELECTIONS. 
MEMBERS  OP  THE  <X)UNCIU 

W.  H.  Howell,  to  succeed  himself,  term  expiring  in  1921. 

C.  G.  Abbot,  to  succeed  John  M.  Coulter,  term  expiring  in  1921. 

NEW  MEMBERS. 

Robert  Grant  Aitken,  astronomer,  Lick  Observatory,  California. 
George  Francis  Atkinson,  botanist,  Cornell  University,  Ithaca, 
N.Y.  V         I 
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George  David  Birkhoff,  mathematician,  Harvard  University,  Cam- 
bridge, Mass. 

Percy  Williams  Bridgman,  physicist,  Harvard  University,  Cam- 
bridge, Mass. 

Stephen  Alfred  Forbes,  zoologist,  Urbana,  111. 

John  Ripley  Freeman,  engineer,  Providence,  R.  I. 

Charles  Judson  Herrick,  neurologist.  University  of  Chicago,  Chi- 
cago, 111. 

Ludvig  Hektoen,  pathologist.  University  of  Chicago,  Chicago,  Dl. 

Frank  Baldwin  Jewett,  engineer.  Western  Electric  Co.,  New  York, 
N.  Y. 

Walter  Jones,  physiologist,  Johns  Hopkins  University,  Balti- 
more, Md. 

Irving  Langmuir,  chemist,  General  Electric  Co.,  Schenectady,  N.  Y. 

Charles  Elwood  Mendenhall,  physicist,  University  of  Wisconsin, 
Madison,  Wis. 

John  Campbell  Merriam,  paleontologist,  University  of  California, 
Berkeley,  Cal. 

Henry  Norris  Russell,  astronomer,  Princeton  University,  Prince- 
ton, N.  J. 

David  Watson  Taylor,  engineer,  rear  admiral  and  Chief  of  the 
Bureau  of  Construction  and  Repair,  United  States  Navy. 

ADJOURNMENT. 

The  president,  in  closing,  stated  the  present  condition  of  the  air- 
craft work  of  the  Government. 

The  home  secretary  was  requested  to  transmit  the  thanks  of  the 
academy  to  the  Secretary  of  the  Smithsonian  and  the  officers  of  the 
United  States  National  Museum  and  to  the  Cosmos  Club  for  the 
courtesies  extended  to  the  members  of  the  academy  during  the  annual 
meeting. 

PROGRAM  OF  SCIENTIFIC  SESSIONS. 
IfBBTINQ  OF  APRIL  aa-a4.  xgiS. 

Monday,  Apbh.  22. 

mobning  session. 

The  effects  of  a  prolonged  reduced  diet  on  25  college  men. — Frands  G.  Bene- 
dict: I.  On  basal  metabolism  and  nitrogen  excretion.  Walter  R.  Miles  (Intro- 
duced by  F.  G.  Benedict)  :  II.  On  neuromuscular  processes  and  mental  condi- 
tion (illustrated).  H.  Monmouth  Smith  (introduced  by  F.  G.  Benedict):  HI. 
On  efficiency  during  muscular  work  and  general  muscular  condition  (motion 
pictures). 

W.  S.  Halsted:  The  partial  occlusion  of  great  arteries  in  man  and  animtls 
(illustrated). 

S.  J.  Meltzer:  Three  papers  (Illustrated). — (a)  The  favorable  effect  of  sub- 
cutaneous injection  of  magnesium  sulphate  in  tetanus,    {h)  The  possible  dangtf 
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of  intravenous  injection  of  -magnesium  suipbate.  (o)  Tlie  antagonistic  and 
curative  action  of  calcium  salts  in  tliese  cases. 

Henry  Fairfield  Osbom:  The  Liberty  field  hospital  ward.  Designed  on  the 
unit-construction  plan.  Portable.  Adapted  to  American  overseas  summer  and 
winter  service  (motion  pictures). 

Simon  Flexner:  The  war  and  medical  research  (illustrated). 

AFTEBNOON    SESSION. 

Edward  Kasner:  CJonformal  geometry. 

S.  J.  Burnett  (by-  invitation.  Ck)mstock  prize  recipient) :  Magnetism  by  rota- 
tion  (illustrated). 

A.  A.  Michelson :  On  the  correction  of  optical  surfaces. 

W.  W.  Campbell:  Some  recent  observations  of  the  brighter  nebulie  (illus- 
trated). 

R.  A.  Millikan :  Physical  researches  for  the  war. 

First  William  Ellery  Hale  lecture,  by  John  C.  Merriam,  professor  of  paleon- 
tology, University  of  California.  Subject :  "  The  beginnings  of  human  history 
from  the  geologic  record," 

Tuesday,  April  23. 

morning  session. 

F.  W.  CHarke :  Notes  on  Isotopic  lead. 

Lawrence  J.  Henderson  (introduced  by  Raymond  Pearl) :  The  physico- 
chemical  properties  of  gluten. 

Thomas  Wayland  Vaughan  (Introduced  by  David  White)  :  Correlation  of  the 
Tertiary  formations  of  the  southeastern  United  States,  Central  America,  and 
the  West  Indies. 

W.  M.  Davis:  Coast  survey  charts  and  fringing  reefs  of  the  Philippine  Islands 
(illustrated). 

Henry  Fairfield  Osborn  and  William  K.  Gregory:  Recent  researches  on  the 
skeletal  adaptations  and  modes  of  locomotion  of  the  sauropod  dinosaurs  (illus- 
trated). 

Charles  D.  Walcott:  Some  additional  data  on  the  Cumbrian  Trilobites  (illus- 
trated). 

C.  R.  Van  Hise:  The  development  of  governmental  regulations  during  the 
world  war. 

AFTERNOON    SESSION. 

C.  Hart  Merriam :  The  big  bears  of  North  America. 

G.  H.  Parker :  The  growth  of  the  Pribllof  fur-seal  herd  between  1912  and 
1917  (illustrated). 

Henry  H.  Donaldson:  A  comparison  of  the  growth  changes  In  the  nervous 
system  of  the  rat  with  the  corresponding  changes  in  man  (illustrated). 

Robert  M.  Yerkes  (by  invitation) :  Measuring  the  mental  strength  of  an  army 
(Ulustrated). 

Second  William  Ellery  Hale  lecture,  by  John  C.  Merriam,  professor  of  paleon- 
tology. University  of  California.  Subject :  "  The  beginnings  of  human  history 
from  the  geologic  record." 

Arthur  Gordon  Webster:  Some  considerations  on  the  exterior  ballistics  of  a 
tS^u  of  75  miles  range. 

J.  P.  Iddings  (read) :  Biographical  memoir  of  the  late  Arnold  Hague. 
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C.  G.  Abbot  (read)  :  Periodicity  in  the  variation  of  the  sun. 

John  M.  Clarke  (read  by  title)  :  Biographical  memoir  of  the  late  William  Bul- 
lock Clark. 
.    Edwin  H.  Hall  (read  by  title)  :  Ionization  in  solid  metals. 

E.  L.  Nichols  and  H.  L.  Howes :  On  the  types  of  decay  of  phosphorescence. 

AUTUMN  MEETING. 


The  autumn  meeting  of  the  academy  was 
kins  club  room,  Johns  Hopkins  University, 
ber  18  and  19,  1918. 

The  following  members  were  present: 


Abbot,  C.  G. 
Abel,  J.  J. 
Ames,  J.  S. 
Bliss,  G.  A. 
Campbell,  D.  H. 
Castle,  W.  E. 
Clarke,  F.  W. 
Clarke,  J.  M. 
Conklin,  E.  G. 
Cross,  Whitman 
Davenport,  C.  B. 
Davis,  W.  M. 
Franklin,  E.  C. 
Freeman,  J.  R. 


Gomlierg,  Moses 
Halsted,  W.  S. 
Harrison,  R.  G. 
Holmes,  W.  H. 
Howard,  L.  O. 
Howe,  H.  M. 
Howell,  W.  H. 
Iddings,  J:  P. 
Jennings,  H.  S. 
Jones,  Walter 
Leuschner,  A.  O. 
I^wis,  G.  N. 
Lindgren,  Waldemar 
Mendenhall,  C.  B. 


held  in  the  Johns  Hop- 
Baltimore,  Md.,  Novem- 


Merriam,  J.  C. 
Michelson,  A.  A. 
Moulton,  F.  R. 
Nichols,  E.  F. 
Pupln.  M.  I. 
Ransome,  F.  L. 
Russell,  H.  N. 
Smith,  E.  F. 
Thorndike,  E.  L. 
Vaughan,  V.  O. 
Walcott,  C.  D. 
Webster,  A.  G. 
W^elch,  W.  H, 
Wood,  R.  W. 


BUSINESS  SESSIONS. 

ANNOUNCEMENT  OF  DEATHS. 

I'he  president  announced  the  following  deaths:  S.  W.  Williston 
and  G.  K.  Gilbert. 

ASSIGNMENT  OF  BIOGRAPHICAL  MEMOIRS. 

Memoir  of  Eichmond  Mayo  Smith  assigned  to  Edwin  R.  A.  Selig- 
man,  Samuel  W.  Williston  to  Richard  S.  Lull,  G.  K,  Gilbert  to 
William  M.  Davis. 


PROCEEDINGS. 

The  president  announced  the  following  changes  in  the  board  of 
editors : 

Retiring  in  1918:  J.  J.  Abel,  J.  M.  Clarke,  J.  P.  Iddings,  R.  A. 
Millikan,  and  Alexander  Smith. 

New  members,  retiring  in  1921 :  J.  M.  Clarke,  Ludvig  Hektoen, 
H.  S.  Jennings,  R.  A.  Millikan,  and  W.  A.  Noyes. 

The  managing  editor  of  the  Proceedings,  Mr.  E,  B.  Wilscm,  was 
reelected  for  the  year  ending  November  30,  1919. 
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RESIGNATION  OF  THE  HOME  SECRETARY. 

The  resignation  of  the  home  secretary,  Mr.  Arthur  L.  Day,  was 
presented  with  the  statement  that  the  pressure  of  duties  in  connec- 
tion with  war  activities  would  keep  him  away  from  Washington, 
and  that  he  was  severing  his  connection  with  the  Geophysical  Labora- 
tory in  order  to  undertake  a  greater  war  responsibility  in  connec- 
tion with  the  Coming  Glass  Works,  at  Corning,  N.  Y.  The  academy 
approved  the  recommendation  of  the  council  that  the  resignation 
of  Mr.  Arthur  L.  Day  as  home  secretary  be  accepted  with  an  expres- 
sion of  regret  that  he  feels  compelled  to  give  up  the  home  secretary- 
ship, and  of  appreciation  for  his  valuable  services  in  that  office.  The 
election  of  a  home  secretary  was  left  for  consideration  at  the  next 
stated  meeting  of  the  academy,  as  provided  for  in  the  constitution. 

NATIONAL  RESEARCH  COUNCIL. 

The  president  presented  the  following  communication  from  the 
President  of  the  United  States : 

National  Reseabch  Council. 

executive  order  issued  by  the  president  of  the  united  states  may  11,  1018. 

The  National  Research  Council  was  organized  in  1016  at  the  request  of  the 
President  by  the  National  Academy  of  Sciences,  under  Its  congressional  charter, 
as  a  measure  of  national  preparedness.  The  work  accomplished  by  the  council 
in  organizing  research  and  in  securing  cooperation  of  military  and  civilian 
agencies  in  the  solution  of  military  problems  demonstrates  its  capacity  for  larger 
8er\ice.  The  National  Academy  of  Sciences  is,  therefore,  requested  to  per- 
petuate the  National  Research  Council,  the  duties  of  which  shall  be  as  follows : 

1.  In  general,  to  stimulate  research  in  the  mathematical,  physical,  and  bio- 
logical sciences,  and  in  the  application  of  these  sciences  to  engineering,  agricul- 
ture, medicine,  and  other  useful  arts,  with  the  object  of  Increasing  knowledge, 
of  strengthening  the  national  defense,  and  of  contributing  in  other  ways  to  the 
public  welfare. 

2.  To  survey  the  larger  possibilities  of  science,  to  formulate  comprehensive 
iwojects  of  research,  and  to  develop  effective  means  of  utilizing  the  scientific 
and  technical  resources  of  the  country  for  dealing  with  these  objects. 

3.  To  promote  cooperation  in  research,  at  home  and  abroad.  In  order  to  secure 
concentration  of  efforts,  minimize  duplication,  and  stimulate  progress;  but  in 
all  cooperative  undertakings  to  give  encouragement  to  individual  initiative,  as 
fundamentally  important  to  the  advancement  of  science. 

4.  To  serve  as  a  means  of  bringing  American  and  foreign  investigators  into 
active  cooperation  with  the  scientific  and  technical  services  of  the  War  and 
Navy  Departments  and  with  those  of  the  civil  branches  of  the  Government 

5.  To  direct  the  attention  of  scientific  and  technical  Investigators  to  the 
present  importance  of  military  and  Industrial  problems  In  connection  with  the 
war  and  to  aid  in  the  solution  of  these  problems  by  organizing  specific 
researches. 
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6.  To  gather  and  collate  scientific  and  technical  information  at  home  and 
abroad,  in  cooperation  with  governmental  and  other  agencies,  and  to  render 
such  information  available  to  duly  accredited  persons. 

Effective  prosecution  of  the  council's  work  requires  the  cordial  collaboration 
of  the  scientific  and  technical  branches  of  the  Government,  both  military  and 
civil.  To  this  end  representatives  of  the  Government,  upon  the  nomination  of 
the  president  of  the  National  Academy  of  Sciences,  will  be  designated  by  the 
President  as  members  of  the  council,  as  heretofore,  and  the  heads  of  the  de- 
partments immediately  concerned  will  continue  ta  cooperate  in  every  way  that 
may  be  required. 

WooDROw  Wilson. 

The  White  House,  May  11,  1918. 

FUNDS  AVAILABLE  FOR  THE  NATIONAL  RESEARCH   COUNCIL 

Carnegie  Institution $100, 000.00 

W.  W.  Keen 483.57 

Rockefeller  Foundation 550, 000. 00 

President's  fund 120, 000. 00 

Total  available  for  fiscal  year  1910 270, 483. 57 

LONDON  CONFERENCE. 

The  President  read  the  following  resolutions  adopted  at  a  con- 
ference of  delegates  from  the  national  academies  of  countries  at' 
war  with  the  central  powers  held  at  London  October  9,  1918,  re- 
ceived from  the  foreign  secretary,  Mr.  Hale,  who  was  chairman  of 
the  delegation  from  the  National  Academy  of  Sciences,  the  other 
members  being  Messrs.  A.  A.  Noyes,  W.  F.  Durand,  S.  Flexner, 
H.  A.  Bumstead,  and  J.  J.  Carty : 

(1)  That  a  committee  of  Inquiry  be  constituted  by  the  conference,  the 
academies  of  the  countries  at  war  with  the  central  powers  having  power  to  add 
further  members.  This  committee  shall  prepare  a  general  schenle  of  Interna- 
tional organizations  to  meet  the  requirements  of  the  various  branches  of  scien- 
tific and  Industrial  research,  Including  those  relating  to  national  defense. 
(The  committee  will  meet  In  Paris  during  the  second  fortnight  In  November.) 

(2)  Each  of  the  academies  represented  at  the  conference  shall  be  Invited  to 
initiate  the  formation  of  a  national  council  for  the  promotion  of  the  researches 
specified  In  resolution  (1). 

(3)  An  International  council,  having  as  nucleus  the  committee  specified  in 
resolution  (1),  shall  be  formed  by  the  federation  of  national  councils. 

(4)  The  conference  being  of  the  opinion  that  all  industrial,  agricultural,  and 
medical  progress  depend  on  pure  science,  draws  the  attention  of  the  various 
Oovemments  to  the  Importance  of  theoretical  and  disinterested  researches, 
which  after  the  restoration  of  peace  should  be  supported  by  large  endowments. 
The  conference  urges  similarly  the  creation  of  large  laboratories  for  experi- 
mental science,  both  private  and  national. 

Moved:  That  the  action  of  the  academy  delegates  favoring  the 
above  resolutions  adopted  by  the  interallied  conference  in  London  be 
entered  in  the  minutes  and  approved  by  the  academy. 

Adopted. 
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LIBRARY. 

Tlie  following  recommendation  from  the  council  was  considered: 
Moved:  That  the  council  recommend  that  the  academy  go  on 

record  as  favoring  the  donation  of  publications  of  a  scientific  and 

technical  character  for  its  library. 
Adopted. 

AUDITING  COMMITTEE. 

The  president  announced  the  appointment  of  Mr.  C.  G.  Abbot, 
Mr.  L.  O.  Howard,  and  Mr.  David  ^Vhite  to  audit  the  accounts  of 
the  treasurer, 

PETITION  TO  CONGRESS. 

Mr.  Davis  presented  for  the  consideration  of  individual  members 
of  the  academy  the  following  petition  for  transmission  to  Congress 
and  moved  its  adoption : 

The  undersigDed  members  of  the  National  Academy  of  Sciences,  meeting  Id 
Baltimore,  November  18,  1918,  petition  the  CJongress  of  the  United  States  to 
take  action,  in  consultation  with  the  Governments  of  many  other  countries, 
toward  the  formation  at  as  early  a  date  as  possible  of  a  league  of  nations 
for  the  maintenance  of  peace. 

This  was  signed  by  many  members  and  transmitted  to  Congress. 

The  home  secretary  was  requested  to  transmit  the  thanks  of 
the  academy  to  the  president  and  trustees  of  Johns  Hopkins  Uni- 
versity, the  members  of  the  Johns  Hopkins  Club,  and  the  members 
of  the  academy  resident  in  Baltimore  serving  as  the  local  committee 
for  the  courtesies  extended  to  the  members  of  the  National  Academy 
of  Sciences  at  the  autumn  meeting,  1918. 

SCIENTIFIC  SESSIONS. 
NOVEMBER  i8  AND  xg.  xgiS. 

Cloud  reflection  and  the  albedo  of  the  earth  and  Venus. — C.  G.  Abbot. 

Colorlmetry  of  white  surfaces. — A.  H.  Pfund,  intro<luced  by  J.  S.  Ames. 

The  inorganic  constituents  of  lobster  shells. — F.  W.  Clarke  and  G.  Steiger. 

Quantitative  relations  between  chromatin  and  cytoplasm  In  the  genus  Arcella, 
with  their  relations  to  external  characters. — R.  W.  Hegner,  introduced  by 
H.  S.  Jennings. 

The  physiological  effects  of  air  concussion. — D.  R.  Hooker,  introduced  by 
W.  H.  Howell. 

Two  new  factors  in  blood  coagulation. — W.  H.  Howell. 

Comparative  morbidity  of  white  and  colored  troops. — C.  B.  Davenport  and 
Albert  G.  Love. 

Theory  of  wind  instruments. — A.  G.  Webster. 

On  the  ballistic  resistance  function. — ^A.  G.  Webster. 

On  the  dynamics  of  the  rifle  fired  from  the  shoulder. — A.  G.  Webster. 

Second  report  on  the  researches  on  the  chemical  and  mineralogical  com- 
position of  meteorites. — G.  P.  MerriU. 
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Hydrocephalus:  Experimental  and  clinical  study  (Illustrated). — W.  E. 
Dandy. 

Clinical  and  experimental  observations  in  cases  of  arterio-venous  and  lyni- 
phatico- venous  fistulae  (illustrated). — W.  S.  Halsted. 

Is  the  arrangement  of  the  genes  in  the  chromosome  linear?  (illustrated) — 
W.  E.  Castle. 

Cause  of  Phyllomania  in  Begonia  (Illustrated). — E.  F.  Smith. 

Recent  epidemics  of  pneumonia  in  army  camps  (illustrated). — W.  G. 
MacCallum,  introduced  by  H.  S.  Jennings. 

Differential  corrections  of  ballistics. — G.  A.  Bliss. 

Some  results  of  studies  of  influenza  at  an  army  camp. — Dr.  Wolbaclu 

Communicable  diseases  in  an  army  camp. — V.  C.  Vaughan. 

Physiological  effects  of  light  of  short  wave  length. — R.  W.  Wood. 

The  following  read  by  title  : 

Kinetics  and  thermodynamics. — G.  N.  Lewis. 

Perturbations  and  tables  of  the  minor  planets  discovered  by  James  C. 
Watson,  Part  II. — A.  O.  Leuschner. 

Mathematical  tables. — C.  E.  Van  Orstrand. 

Biography  of  George  Davidson. — W.  W.  Campbell. 

Biography  of  James  Mascm  Crafts. — C.  R.  Cross. 

Biography  of  Alpheus  Spring  Packard. — T.  D.  A.  Cockerell, 

Biography  of  Eugene  Waldemar  Hilgard. — F.  Slate,  jr. 

DECEASED  MEMBERS. 

GROVE  KARL  GILBERT.* 
By  Hebm-\n  Lekoy  Fairchild. 

Grove  Karl  Gilbert  was  one  of  the  most  eminent  geologists  of  the 
world.  As  he  was  a  native  of  Rochester  and  an  honorary  member 
of  this  society,*  the  Academy  of  Sciences  has  special  pride  in  his  life 
and  work. 

Dr.  Gilbert  was  born  in  Rochester,  May  6,  1843.  His  father  was 
the  well-known  poitrait  painter.  Grove  Sheldon  Gilbert.  For  many 
years  the  family  lived  in  the  little  house  at  the  intersection  of  Culver 
Road  and  Merchants  Road,  but  Karl  was  not  bom  there.  He  had 
six  brothers  and  sisters.  The  usual  want  of  thrift  and  acquisitiveness 
in  men  of  the  artistic  temperament  held  in  the  case  of  the  father, 
and  it  appears  that  the  family  was  poor  and  that  Karl  had  to  obtain 
some  help  for  his  course  in  college.  He  graduated  as  bachelor  of  arts 
at  the  university  in  18G2. 

Following  his  graduation  he  taught  for  one  year  as  principal  of 
the  schools  in  Jackson,  Mich.  He  then  returned  to  Rochester  and 
until  1868  was  assistant  to  Henry  A.  Ward.  This  work  on  the 
geologic  and  zoologic  material  of  Ward's  establishment  probably  de- 
termined his  future  scientific  career.    Many  thousands  of  the  labels 

>  Memoir  presented  to  the  Rochester  Academy  of  Sciences. 
■Rochester  Academy  of  Sciences. 
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in  the  University  Geological  Museum,  which  was  the  famous  Ward 
collection,  carry  the  pen  work  of  young  Gilbert. 

In  1869  he  began,  on  the  Ohio  Geological  Survey,  under  Prof. 
J.  S.  Newberry,  his  geologic  work.  That  this  work  was  deliberate 
choice  appears  from  the  "Historical  sketch"  by  Newberry,  in  the 
report  for  1869  (p.  9),  where  we  read : 

Of  the  other  members  of  the  corps,  Messrs.  Gilbert  and  Sherwood  were 
g^loglsts  who  had  devoted  much  time  to  practical  geology  in  New  York  and 
Pennsylvania,  and  who,  for  the  purpose  of  adding  to  their  experience,  volun- 
teered their  services  for  no  other  compensation  than  their  traveling  expenses. 

In  the  report  for  1870  Dr.  Newberry  writes : 

The  fossil  fislies  and  fossil  plants  found  in  the  State  have  been  described 
by  myself.  They  have  been  drawn  by  Mr.  T.  Y.  Gardner  and  Mr.  G.  K.  Gilbert 
in  a  style  tliat  has  not  been  surpassed  in  this  country,  and  some  of  their  work  is 
equal  to  any  of  a  similar  character  done  by  the  best  European  draftsman 
(p.  8). 

This  volume  contains  a  short  report  by  Gilbert  on  three  counties 
in  the  northwestern  part  of  the  State.^  A  fuller  report  on  the  same 
district  is  attached  to  a  report  on  the  surface  geology  of  the  Maumee 
Valley,  found  in  volume  1,  of  the  final  reports  of  the  Newberry  sur- 
vey. This  writing,  published  in  1873,  contains  six  maps,  evidently 
all  his  own  work.  The  first  two  maps  show  the  beaches  of  the  ancient 
glacial  waters  in  the  Maumee  Valley,  and  the  correlation  of  the  high- 
est shore  with  the  pass  at  Fort  Wayne. 

These  fine  maps  are  the  first  ever  made  in  delineation  of  ancient 
lake  beaches  and  correlation  with  the  controlling  outlet.  The  field 
work  for  this  report  was  done  in  1869  and  1870,  when  he  was  only  27 
years  of  age.  At  this  time  Gilbert  did  not  recognize  the  receding  ice 
sheet  as  the  dam  that  held  up  the  ancient  waters,  but  he  did  clearly 
postulate  deformation  of  the  earth's  surface  as  one  cause  of  the 
variation  of  levels.    He  says  (p.  551) : 

The  more  general  conclusion  that  the  system  of  raised  beaches  signify  a  suc- 
cession of  flexures  of  the  earth's  surface,  rather  than  successive  stages  of  sub- 
sidence due  to  gradual  removal  of  a  barrier  of  tidewater,  or  the  gradual  wear 
of  a  barrier  of  stone,  does  not  rest  on  this  single  fact. 

Even  then  he  knew  something  of  the  change  of  levels  in  the  Ontario 
Basin,  for  he  immediately  says,  in  citing  other  similar  facts :  "  There 
is  evidence  that  Lake  Ontario,  at  Rochester,  N.  Y.,  has  stood  70  feet 
lower  than  it  does  now  "  (p.  552).  Some  sentences  in  the  same  con- 
nection illustrate  his  capacity  for  generalization: 

While  these  facts  abundantly  prove  that  a  simple  theory  of  gradual  draln- 
iBgs,  by  the  elevation  en  masse  of  the  lake  regions,  is  entirely  Inadequate, 
they  ar^  too  fragmentary  to  define  clearly  the  general  synchronism  and  se- 

»  Part  VII,  pp.  485-499. 
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qnence  of  the  local  movements  to  which  they  testltiy.  NeverthelesB,  it  is  some- 
thiug  to  have  learned  that  the  wrlthlngs  of  the  surface  of  the  earth,  which  has 
in  the  ages  so  many  times  remapped  the  continents,  has  also  been  the  great  im- 
mediate cause  of  the  transformation  of  the  great  lakes,  and  that,  continuing 
through  the  latest  distinguishable  geological  epoch  and  its  prolongation  the 
historical,  it  has  now  ceased. 

Dr.  Newberry  was  the  first  geologist  to  recognize  the  ice  barrier  as 
the  cause  of  the  high-level  waters  in  the  Laurentian  Basin,  and  it 
is  interesting  to  find  a  footnote  over  his  initials  at  the  bottom  of  the 
same  page  (552),  reading  as  follows: 

In  the  discussion  of  these  facts  cited  by  Mr.  Gilbert,  and  others  of  similar 
character,  it  should  be  remembered  that  the  retreating  glacier  must  have,  for 
ages,  constituted  an  ice  dam  that  obstructed  the  natural  lines  of  drainage,  and 
may  have  maintained  a  high  surface  level  in  the  water  basin  which  succeeded  it. 

The  substance  of  Gilbert's  report  in  the  1873  volume  of  the  Ohio 
Survey  had  previous  publication  by  permission  in  the  American 
Journal  of  Science  in  1871.^  An  abstract  was  also  printed  in  the 
proceedings  of  the  New  York  Academy  of  Sciences  of  February  20, 
1871  (pp.  175-178). 

In  1871  Gilbert  joined  the  Wheeler  survey  of  the  western  Terri- 
tories and  began  the  many  years  of  work  in  the  far  West.  From 
1875  he  was  on  the  survey  under  Maj.  Powell.  The  United  States 
Geological  Survey  was  organized  in  1879  with  Clarence  King  as 
Director,  and  young  Gilbert  became  a  member.  From  that  time  to 
his  death,  May  1, 1918,  he  was  continuously  on  the  national  survey. 

Gilbert  was  not  a  prolific  writer,  as  compared  with  others  and 
judged  by  his  work  and  ability.  Down  to  1891  the  bibliographic  list 
carries  70  titles,  4  of  which  have  associated  authors.  His  initial  pub- 
lication, in  recognized  geologic  mediums,  was  in  1871,  on  the  Cohoes 
mastodon  in  the  Twenty-first  Annual  Report  of  the  New  York  State 
Cabinet  of  Natural  History.  His  next  three  articles  have  been  noted 
above,  relating  to  Ohio  geology  and  the  ancient  beaches.  From  1871 
his  papers  are  mostly  in  description  of  features  of  the  western 
country.  The  most  important  of  his  earlier  papers  is  the  report  on 
the  Henry  Mountains,  published  in  1877.  In  this  classic  paper  he  de- 
scribed a  new  type  of  mountains,  now  fully  recognized.  These  were 
originally  domes,  or  areas  of  sedimentary  strata  lifted  by  the  injec- 
tion of  lava  from  beneath.    Quoting  his  own*  description,  page  19 : 

The  lava  of  the  Henry  Mountains  behaved  diflPcrently.  Instead  of  rising 
through  all  the  beds  of  the  earth's  crust,  it  stopped  at  a  lower  horizon,  insinu- 
ated itself  between  two  strata,  and  opened  for  Itself  a  chamber  by  lifting  all 
the  superior  beds.  In  this  chamber  It  congealed,  forming  a  massive  body  of 
trap.    For  this  body  the  name  laccolite  (cistern  stone)  will  be  used. 

In  later  years  the  name  has  been  changed  to  laccolith.  Subsequent 
erosion  of  these  uplifts  by  doming  has  often  destroyed  the  arching 

»Vol.  1  of  third  series,  pp.  330-345. 

Digitized  by  VjOOQIC 


BIOGRAPHICAL  NOTES.  31 

form  or  obscured  the  primitive  shape  and  exposed  the  injected 
igneous  heart.  The  latter  part  of  this  book  is  a  discussion  of  land 
sculpture.  In  this  statement  of  the  principles  of  erosion  and  the 
origin  of  topographic  forms  he  shares  with  Newberry  and  Powell 
the  honor  of  a  pioneer. 

Probably  his  most  famous  writing  is  the  work  on  Lake  Bonneville. 
This  is  the  initial  volume  of  the  series  of  quarto  monographs  pub- 
lished by  the  National  Survey  and  bears  the  date  of  1890.  This  de- 
scribes the  wide  expanded  predecessor  of  the  present  Great  Salt  Lake, 
which  existed  in  glacial  time  when  humidity  and  rainfall  of  the 
Great  Basin  produced  the  vast  lake  which  overflowed  northward  to 
the  Columbia  Eiver.  Great  Salt  Lake  is  only  the  saline  remnant  of 
that  desiccated  fresh-water  body. 

This  handsome  quarto  volume  contains  a  chapter  on  "  Topographic 
features  of  lake  shores,"  which  is  the  classic  writing  on  shore-line 
topography. 

It  is  interesting  to  note  that  he  published  no  articles  relating  to 
the  Rochester  region  until  after  his  long  period  of  western  explora- 
tion. His  first  publication  in  reference  to  the  Ontario  basin  was  in 
1885,  on  the  Iroquois  shore  line;  although  he  then  called  it  simply 
the  old  shore  line  of  Ontario.  Between  then  and  1891  he  published 
six  pap>ers  on  the  Pleistocene  features  or  glacial  history  of  the  On- 
tario basin ;  and  one  on  the  sink  ridges  near  Caledonia. 

From  1892  to  1900,  eight  years,  his  list  of  writings  is  40;  covering 
a  wide  range  of  subjects  in  geology.  Of  these  8  related  to  western 
New  York.  From  1901  to  1905  25  titles  are  on  record,  of  which  only 
2  concern  western  New  York.  During  1906  and  1907  he  published 
9  articles,  one  being  on  Niagara.  In  1908  only  four  articles,  includ- 
ing another  on  Niagara,  are  recorded  in  the  bibliography.  Since 
1908  only  five  titles  are  credited.  All  together  this  makes  156  titles, 
of  which  18  relate  to  the  geology  of  western  New  York  or  the  On- 
traio  basin. 

The  few  papers  published  in  later  years  is  explained  by  his  poor 
health*  due  to  a  slight  stroke  of  apoplexy.  After  this  time  by  very 
careful  living  he  was  able  to  do  some  work  in  a  deliberate  way.  His 
latest  study  was  the  transportation  of  detritus  by  streams,  with 
reference  to  hydraulic  mining  in  California.  This  work,  spread  over 
several  years,  was  published  last  year,  being  his  last  publication.  It 
is  entitled  "  Hydraulic-mining  Debris  in  the  Sierra  Nevada,"  and  is 
Professional  Paper  105  of  the  survey  list,  forming  a  quarto  of  154 
pages,  with  numerous  maps  and  reproduction  of  photographs. 

Dr.  Gilbert's  only  writing  for  school  textbooks  is  his  Introduction 
to  Physical  Geography,  in  collaboration  with  Prof.  A.  P.  Brigham. 
This  was  published  in  1892  by  D.  Appleton  &  Co. 
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Geology  is  so  broad  and  comprehensive  and  so  inviting  in  many 
directions  that  some  men  with  active  minds  and  lively  interest  scatter 
their  studies  over  diverse  fields.  Dr.  Gilbert  more  wisely  confined  his 
work  to  physical  geology,  especially  geodynamics,  in  which  he  was 
recognized  as  a  master.  He  published  practically  nothing  in  bio- 
logic geology  or  paleontolgy ;  and  almost  nothing  in  stratigraphy  and 
petrology. 

His  geologic  interest  in  his  home  region  w£^s  mainly  in  glacial 
problems,  especially  the  glacial  lake  Iroquois  and  the  deformation 
of  the  Ontario  basin.  He  was  the  first  geologist  to  appreciate  the 
complexity  of  the  Pleistocene  history  of  the  valley.  As  early  as 
1885  he  recognized  the  three  controlling  factors:  (a)  The  damming 
effect  of  the  waning  glacier  and  the  glacial  nature  of  the  earlier 
waters;  (b)  the  succession  of  water  levels  due  to  opening  of  different 
outlets  or  places  of  escape  for  the  impounded  waters,  by  the  recession 
of  the  glacier  front;  and  (c)  the  dislocation  and  canting  of  the  water 
planes  by  the  tilting  uplift  of  the  land.  His  accurate  conclusions 
regarding  the  complex  history  are  embodied  in  a  number  of  short 
papers,  and  especially  in  a  chapter  in  the  Sixth  Annual  Eeport  of 
the  Commissioners  of  the  State  Reservation  at  Niagara  for  the  year 
1890.  The  title  of  this  important  but  little-known  paper  is  "  The 
History  of  Niagara." 

Dr,  Gilbert's  mind  was  of  the  reflective  philosophic  type.  Ho 
sought  for  the  explanation  and  relationship  of  phenomena.  His 
calm  judgment  and  clear  discrimination  joined  to  a  spirit  of  fairness 
and  with  gentle  manners  caused  him  to  be  much  sought  as  a  critic 
and  helper.  He  was  a  sort  of  father-adviser  to  the  membei-s  of  the 
survey.  Doubtless  much  of  his  thought  has  found  expression  in  the 
writings  of  the  younger  men,  who  revered  and  loved  him.  The 
writer  of  this  appreciation  never  heard  him  say  a  hai-sh  word  of 
anyone.  He  was  reserved  in  personal  matters,  but  it  is  known  that 
the  death  of  a  young  daughter  affected  and  saddened  his  life.  His 
wife,  who  was  Fannie  L.  Porter,  died  over  20  years  ago.  Two  sons 
are  living. 

Dr.  Gilbert  received  many  honors.  The  University  of  Rochester 
gave  him  the  master's  degree  in  1872  and  the  doctor  of  laws  degree  in 
1898.  The  latter  degree  was  also  conferred  by  the  University  of 
Wisconsin.  He  was  the  fourth  president  of  the  Geological  Society 
of  America,  in  1892,  and  was  again  president  in  1909,  the  only  man 
honored  by  a  second  term.  In  1899  he  was  president  of  the  Ameri- 
can Association  for  the  Advancement  of  Science,  probably  the  highest 
honor  in  the  gift  of  American  science.  Naturally  he  was  active  and 
prominent  in  the  scientific  societies  of  the  National  Capital,  and  was 
a  member  of  the  National  Academy  of  Sciences.    He  was  one  of  the 
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very  few  honorary  members  of  this  society.*  In  1892,  when  the 
American  Association  for  the  Advancement  of  Science  held  its  annual 
meeting  in  Rochester,  this  academy  held  a  special  meeting  in  Music 
Hall  complimentary  to  the  association,  and  the  lecture  of  the  evening 
was  given  by  Gilbert,  the  subject  being  "  Coon  Butte  and  the  theories 
of  its  origin."  The  relief  map  which  he  used  on  that  occasion  was 
donated  to  the  university  museum.  It  may  be  said  that  this  was  one 
of  the  very  few  times  in  which  his  theory  has  been  proven  wrong. 

On  the  approach  of  his  75th  anniversary,  the  6th  of  last  May, 
his  friends  were  asked  to  send  to  the  survey  letters  of  apprecia- 
tion, to  be  handed  to  him  on  that  day.  Unhappily  he  passed  away 
on  the  1st  of  the  month  at  Jackson,  Mich. 

(Extract  from  Science,  n.  s.,  vol.  48,  No.  1233,  Aug.  16,  1918,  pp. 
151-154.) 

In  the  Journal  of  Geology  Prof.  Thomas  C.  Chamberlin  pays  the 
■following  editorial  tribute  to  the  late  Dr.  Gilbert: 

"  The  passing  of  Dr.  Gilbert  after  almost  75  years  of  activity  de- 
prives geological  science  of  one  of  its  ablest  and  most  honored  rep- 
resentatives. It  is  permitted  to  few  men  to  leave  an  equally  enviable 
record.  To  an  unusual  degree  his  work  was  distinguished  by  keen- 
ness of  observation,  by  depth  of  penetration,  by  soundness  in  induc- 
tion, and  by  clarity  of  exposition.  It  is  doubtful  whether  the  prod- 
ucts of  any  other  geologist  of  our  day  will  escape  revision  at  the 
hands  of  future  research  to  a  degree  equal  to  the  writings  of  Grove 
Karl  Gilbert.  And  yet  this  is  not  assignable  to  limitation  of  field, 
or  to  simplicity  of  phenomena,  or  to  restriction  in  treatment.  The 
range  of  his  inquiries  was  wide,  his  special  subjects  often  embraced 
intricate  phenomena,  while  his  method  was  acutely  analytical  and 
his  treatment  tended  always  to  bring  into  declared  form  the  basal 
principles  that  underlay  the  phenomena  in  hand. 

"  In  the  literature  of  our  science  the  laccolith  will  doubtless  always 
be  associated  with  the  name  of  Gilbert.  In  its  distinctness  as  a  type, 
in  its  uniqueness  of  character,  and  in  the  definite  place  it  was  given 
at  once  by  common  consent,  one  may  almost  fancy  a  figurative  re- 
semblance between  the  laccolith  and  its  discoverer  and  expositor. 
Gilbert's  monographs  on  the  Henry  Mountains  and  on  Lake  Bonne- 
ville will  long  stand  as  unexcelled  models  of  monographic  treatment. 
His  contributions  to  physiographic  evolution,  particularly  his 
analysis  of  the  processes  that  end  in  base-leveling,  link  his  name 
with  that  of  Powell  and  give  to  these  two  close  friends  a  unique  place 
as  joint  leaders  in  interpreting  morphologic  processes.  Glacial  and 
hydraulic  phenomena  were  also  fields  in  which  Gilbert's  powers  as 
an  investigator  and  expositor  were  signally  displayed. 

1  Rochester  Academy  of  Sciences. 
105363^— S.  Doc.  388, 65-3 3 

Digitized  by  VjOOQIC 


34        ANNUAL  REPORT  KATIOKAL  AGADBMT  OF  SCIENCES,  1918. 

"In  accuracy  of  delineation,  in  clearness  of  statement,  and  in 
grace  of  diction  Gilbert's  contributions  are  certain  long  to  stand  as 
models  of  the  first  order.  His  personality  was  of  the  noblest  type; 
he  was  a  charming  companion  in  the  field;  he  was  a  trusted  coun- 
selor in  the  study.  The  high  place  he  has  held  in  the  esteem  of 
coworkers  is  quite  certain  to  merge  into  an  even  higher  permanent 
place  to  be  accorded  him  by  the  mature  judgment  of  the  future.'^ 

(Extract  from  Science,  n.  s.  July  19, 1918,  p.  65.) 

SAMUEL  WENDELL  WILLISTON. 
By  J.  M.  Aldrich,  West  Lafayette,  Ind. 

Samuel  Wendell  Williston,  the  eminent  paleontologist  and  dip- 
terist,  died  in  Chicago  on  August  30, 1918.  At  the  time  of  his  death 
and  for  some  years  previous  he  was  professor  of  paleontology  and 
director  of  the  Walker  Museum  in  the  University  of  Chicago. 

He  was  bom  in  Boston  on  July  10, 1852,  and  was  therefore  a  little 
past  66  years  old.  His  father  was  a  blacksmith,  uneducated  but  of 
native  ability,  who  removed  with  his  family  to  Manhattan,  Kans.,  in 
1857.  Here  young  Williston's  boyhood  was  spent,  and  in  due  time 
he  entered  the  agricultural  college  in  his  home  town,  graduating 
from  it  in  1872.  But  his  college  course  was  interrupted,  for  he  ran 
away  from  home  at  18  and  went  to  work  as  a  railroad  laborer,  from 
which  humble  position  he  rose  before  he  was  20  to  be  a  transit  man 
at  a  handsome  salary  for  that  time.  However,  he  suffered  greatly 
from  malaria,  and  had  to  resign  and  go  back  home ;  after  recuperat- 
ing he  finished  his  college  course.  Railroad  engineering  went  flat  in 
the  panic  of  1873,  and  he  began  to  study  medicine,  "reading"  in  the 
office  of  a  local  doctor.  In  the  summers  of  1874  and  1875  he  assisted 
Prof.  B.  F.  Mudge  on  fossil  collecting  expeditions  in  western  Kan- 
sas, the  work  being  done  for  Prof.  Marsh,  of  Yale  University.  He 
spent  the  winter  of  1875-76  in  the  medical  school  of  the  University 
of  Iowa,  and  was  invited  to  come  to  Yale  to  see  Marsh  in  the  spring ; 
this  resulted  in  a  contract  to  work  for  Marsh  for  three  years  at  $40 
a  month,  and  in  all  to  almost  continuous  employment  with  him  for 
nine  years,  until  1885.  He  managed  to  finish  his  medical  course  and 
get  his  M.  D.  at  Yale  in  1880.  But  by  this  time  his  scientific  bent 
was  strongly  developed,  and  it  soon  appeared  that  his  work  lay  in 
following  it  rather  than  in  the  practice  of  medicine.  He  specialized 
in  paleontology,  and  received  his  Ph.  D.  under  Marsh  in  1885.  His 
genius  for  anatomy  led  to  an  appointment  as  demonstrator  in  Yale 
Medical  School  the  following  year,  and  after  a  short  apprenticeship 
to  the  full  professorship  in  human  anatomy  in  1887 — a  striking  recog- 
nition of  his  ability. 
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After  thiee  years  in  this  position  he  accepted  a  call  to  the  Uni- 
-versity  oi^  Kansas  in  1890  as  profesasr  of  historical  geology  and 
paleontology.'  Twelve  years  of  his  prime  wtre  spent  in  this  instil- 
ti^on — ^years  crowded  with  prodnctive  labor.  He  helped  organize 
the  medical  department  of  the  university,  and  took  on  the  deanship 
of  it  along  with  his  other  work;  this  almost  broke  his  vigorous 
health,  and  he  had  to  slacken  his  pace — perhaps  never  again  quite 
regained  it. 

The  consciousness  that  he  was  working  beyond  his  strength  had 
something  to  do  with  his  going  to  the  University  of  Chicago  in  1902 
as  professor  of  paleontology.  Here  he  was  able  to  concentrate  on 
a  single  specialty,  oflBcially  at  least,  as  he  left  medicine  behind  and 
thought  he  had  left  entomology  also.  In  this  place  he  spent  the 
last  14  years  of  his  life,  beginning  under  some  unexpected  handi- 
caps and  gradually  working  up  to  full  recognition  and  honor. 

In  the  outline  just  given  entomology  is  hardly  hinted  at,  for 
the  reason  that  Williston  never  held  an  official  entomological  posi- 
tion. But  he  found  time  to  do  much  valuable  work  as  a  pioneer 
in  dipterology.  His  employer  would  not  allow  him  to  publish  in 
paleontology,  and  he  sought  a  field  outside  where  he  could  be  free 
to  work  and  publish ;  this  he  found  in  the  Diptera.  His  interest  in 
the  flies  began  to  be  serious  about  1878.  At  this  time  Osten  Sacken 
had  returned  to  Europe,  and  there  was  not  a  single  American 
student  of  the  order  but  Edward  Burgess,  the  Boston  yacht  designer, 
who  published  only  one  small  paper.  So  Williston  was  virtually 
alone  on  the  Continent.  In  the  absence  of  guidance,  he  plowed 
his  way  by  main  strength  (as  he  often  narrated  to  the  writer) 
through  descriptions  of  species  until  here  and  there  he  made  an 
indentification,  which  served  as  an  anchor  point  for  a  new  offensive. 
He  had  few  definitions  of  genera,  so  had  to  work  backward  from 
the  species.  After  a  year  or  two  of  this  tedious  and  time-wasting 
effort  he  came  upon  Schiner's  Fauna  Austriaca,  in  which  the  Aus- 
trian families,  genera  and  species  of  Diptera,  as  known  up  to  1862- 
1864,  are  analytically  arranged  and  succinctly  described.  To  hia 
inunense  relief  and  satisfaction,  he  now  found  that  all  his  American 
flies  could  be  traced  to  their  families,  and  most  of  them  to  their 
genera,  in  this  fine  work.  He  was  so  impressed  by  the  saving  of 
time  accomplished  that  his  own  publications  coming  later  show  the 
effect  of  this  early  experience  on  every  page;  everywhere  he  has  the 
beginner  in  mind  and  is  clearing  the  way  for  him. 

In  a  few  years  he  began  publishing  tentative  papers  analyzing 
the  American  families  and  genera  of  the  flies.  These  he  extended 
and  enlarged  in  a  pamphlet  in  1888,  and  again  in  a  bound  volume  in 
1896;  and  in  1908  published  a  third  edition  still  more  complete, 
with  1,000  figures,  his  well-known  Manual  of  Diptera.    This  third 
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edition  is  his  main  contribution  to  entomology.  It  is  a  handbook 
miapproached  by  anything  else  dealing  with  a  large  ordftr  of  insects. 
From  necessity  he  published  it  at  his  own  expense;  it  was  eight 
years  before  the  receipts  from  sales  covered  the  cost  of  printing,  but 
happily  he  lived  to  see  this  consimimation. 

His  other  papers  of  his  early  period,  1881-89,  dealt  with  Asilidae, 
Conopidae,  Tabanidae,  and  smaller  groups,  and  especially  with 
Syrphidae,  in  which  his  fine  monograph  of  1886  is  still  in  universal 
use,  and  by  the  taxonomic  genius  of  its  author  has  created  in  the 
United  States  an  ineradicable  belief  that  the  family  is  an  easy  one, 
well  adapted  for  the  beginner  to  publish  in,  a  mistaken  belief,  but 
highly  complimentary  to  the  monographer. 

From  1890  his  more  important  papers  were  concerned  with  tropical 
Diptera  (Mexico,  St.  Vincent,  Brazil)  and  with  bibliography.  As 
his  oflBcial  duties  grew  more  exacting  he  gradually  abandoned  en- 
tomology, but  he  had  as  many  farewell  appearances  as  an  opera 
singer,  for  he  could  not  resist  the  temptation  to  come  back  again  and 
again.  Even  as  late  as  the  spring  of  1917,  when  he  was  visiting  the 
writer  and  reveling  once  more  in  a  collection  of  Diptera,  his  old  en- 
thusiasm came  back  so  strongly  that  he  planned  describing  some  new 
genera,  and  did  in  fact  publish  one  (Annals  Ent.  Soc.  Amer.,  x,  23). 
But  after  1896  he  did  little  work  on  the  order  except  in  preparing  the 
third  edition  of  his  Manual,  which  cost  him  two  years  of  arduous 
work,  as  he  drew  800  figures  with  his  own  hand.  His  deep  interest 
in  genera  and  his  very  wide  acquaintance  with  them,  together  with 
his  universally  recognized  taxonomic  ability,  made  him  in  the  period 
1890-1900  the  peer  of  Osten  Sacken,  Brauer,  and  Mik  as  a  world 
authority  in  Diptera. 

The  types  of  Williston's  new  species  are  much  scattered.  His  Syr- 
phidae were  acquired  by  the  National  Museum ;  the  rest  of  his  earlier 
collections  by  the  University  of  Kansas;  his  Biologia  material  and 
that  from  St.  Vincent  went  to  London  and,  I  understand,  were  finally 
deposited  in  the  British  Museum ;  the  American  Museum  of  Natural 
History  obtained  his  later  collections,  including  some  duplicates  of 
type  series  from  St.  Vincent  and  perhaps  Mexico.  Williston  did  not 
believe  in  designating  a  single-type  specimen,  hence  in  some  cases 
his  types  of  the  same  species  are  in  two  museums.  He  had  no  collec- 
tion of  Diptera  in  his  last  years,  although  he  still  retained  his  fiaie 
library  in  the  order. 

Although  he  never  gave  any  formal  entomological  courses,  he 
gave  informal  and  even  more  valuable  assistance  both  in  Kansas  and 
Chicago  to  several  entomologists  who  were  specializing  on  Diptera, 
among  them  W.  A.  Snow,  Hugo  Kahl,  C.  F.  Adams,  A.  L.  Melander, 
and  myself.  We  all  admired  him  and  our  admiration  grew  into  deep 
love  and  veneration  with  the  passing  years.    He  had  students  outside 
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of  entomology  like  E.  C.  Case  and  C.  E.  McClung,  who  achieved  high 
scientific  standing.  His  lecture  courses  in  palaeontology  were  full  of 
broad  generalizations  about  evolution  and  in  the  highest  degree 
stimulating  and  profitable  to  students  with  biological  training,  as  I 
am  informed  by  Melander,  who  took  them.  He  did  not  have  large 
classes  at  any  time  and  his  lectures  were  mostly  informal  in  style, 
drawn  from  a  rich  experience  and  given  in  intimate  association  with 
the  student,  the  kind  that  would  make  a  deep  impression.  But  his 
life  work  was  mainly  directed  to  the  larger  circle  outside  his  insti- 
tution. 

While  in  New  Haven  he  received  a  visit  from  C.  V.  Riley,  who 
urged  him  to  come  to  Washington  as  first  assistant  in  the  Division 
(afterwards  Bureau)  of  Entomology.  But  Williston  entertained  a 
shrewd  doubt  as  to  whether  he  could  be  happy  in  a  position  subordi- 
nate to  Riley,  and  declined  the  offer,  although  its  acceptance  would 
have  meant  a  permanent  position  at  an  increased  salary.  This  inci- 
dent was  narrated  to  me  several  tim^  by  Williston ;  it  occurred  about 
1885. 

In  the  last  few  years  Williston  published  two  volumes  on  fossil 
reptiles,  his  greatest  specialty,  and  last  winter  was  working  on  a 
handbook  of  reptUia,  which  was  probably  near  completion  when  he 
was  compelled  to  abandon  it.  If  this  volume  can  be  printed,  it  will 
close  up  his  work  on  the  reptiles  about  as  well  as  his  Manual  of 
Diptera  did  for  the  flies.  My  last  mental  picture  of  the  man  repre- 
sents him  on  a  day  last  winter,  sitting  at  a  table  before  a  window  in 
his  study  at  home,  in  one  hand  a  long-snouted  reptilian  skull,  in  the 
other  a  drawing  pen,  with  which  he  was  rapidly  making  a  sketch  of  it. 

He  attended  the  Pittsburgh  meeting  of  the  Entomological  Society 
of  America  last  winter  and  gave  reminiscences  of  his  early  work  on 
Diptera  to  an  interested  audience. 

In  physique  he  was  large  and  vigorous,  and  mentally  he  was  greatly 
endowed.  I  think  I  shall  offend  no  living  American  dipterist  when 
I  say  that  he  towered  above  us  all.  The  truth  of  the  assertion  will 
be  more  clearly  evident  if  we  consider  that  his  work  on  Diptera  was 
never  more  than  a  side  line,  an  absolute  gift  to  science,  accomplished 
in  odd  times  while  he  was  attaining  distinction  in  anatomy  and 
world-wide  reputation  in  palaeontology,  his  main  specialties. 

Considering  the  positiveness  of  his  opinions  and  his  frankness  in 
expressing  them,  his  life  was  singularly  free  from  scientific  contro- 
versies, and  especially  from  those  leading  down  into  personalities. 
In  many  long  conversations  with  him,  I  do  not  recall  that  I  ever 
heard  him  express  a  personal  dislike  for  a  scientific  colleague,  except 
in  one  case  where  he  felt  that  advancement  in  a  teaching  position 
had  been  obtained  by  servility,  and  another  where  he  felt  that  his 
own  matured  opinion  had  been  treated  rather  contemptuously. 
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His  last  years  were  full  of  honors.  He  was  a  delegate  to  the  Inter- 
national Zoological  Congress  at  Monaco;  Yale  University  gave  him 
an  honorary  D.  Sc ;  he  was  chosen  to  the  limited  membership  of  the 
National  Academy  of  Sciences,  and  the  Entomological  Society  of 
America  made  him  an  honorary  fellow,  one  of  7  out  of  its  membership 
of  600. 

He  was  married  in  1880  to  Annie  I.  Hathaway,  of  New  Haven, 
who  survives  him,  together  with  three  dau^ters  and  a  son. 

I  first  knew  him  by  correspondence  in  1890,  when  on  learning  that 
I  was  beginning  to  work  on  Diptera  he  sent  me  separates  of  his 
papers.  In  January,  1898,  I  went  to  the  University  of  Ejtnsas  to 
study,  drawn  entirely  by  his  presence  there.  He  received  me  with 
open  arms,  and  helped  me  in  every  way  possible  imtil  I  left  in  July 
to  take  up  my  work  in  Idaho.  Then  I  saw  him  only  a  time  or  two  in 
20  years,  and  had  few  and  short  letters  from  him,  for  he  was  a  notably 
poor  correspondent.  After  coming  to  Indiana  in  1918  I  was  so  near 
that  we  were  frequently  together.  My  sketch  would  be  entirely  in- 
adequate without  some  acknowledgment  of  my  personal  obligation. 
In  Kansas  he  lent  me  money ;  he  wanted  me  to  live  in  his  house ;  he 
could  not  do  enough  to  further  my  scientific  aspirations.  More  than 
any  other  of  my  teachers,  he  became  my  ideal  of  a  scientific  man ;  and 
if  in  later  years  my  ideal  took  on  larger  proportions,  so  he,  too, 
seemed  to  expand  in  his  mature  powers ;  and  at  the  close  of  his  life  I 
still  feel  that  a  splendid  and  inspiring  example  of  scientific  work  and 
achievement  is  contained  in  his  career. 

(Extract  from  Entomological  News,  voL  29,  Nov.,  1918,  pp.  322- 
827.) 
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THIRD  ANNUAL  REPORT  OP  THE  NATIONAL  RESEARCH 

COUNCIL. 

The  sudden  collapse  of  the  central  powers,  and  the  consequent 
swift  transition  from  war  to  peace  conditions,  fortunately  did  not 
take  the  National  Research  Council  wholly  unawares.  From  the 
time  of  its  initiation  in  1916,  the  Council  has  always  recognized  that 
its  chief  service  could  be  best  performed  in  times  of  peace,  and  the 
definition  of  its  functions  contained  in  the  Executive  Order  issued 
by  President  Wilson  on  May  11,  1918,  relates  particularly  to  this 
possibility.  Moreover,  throughout  the  period  of  the  war,  when  all 
of  the  divisions  of  the  Council  were  organizing  and  promoting  re- 
search to  meet  military  and  naval  needs  and  to  solve  industrial  prob- 
lems of  an  emergency  nature,  the  question  of  future  activities  and 
the  provision  of  an  organization  adequate  to  deal  with  them  were 
constantly  in  view.  Since  the  signing  of  the  armistice  the  chief  work 
of  the  Council  has  been  to  utilize  the  various  preliminary  studies 
made  during  the  war  period  for  the  formulation  of  a  definitive 
scheme  of  organization  and  a  plan  of  work  in  keeping  with  the  heavy 
demands  which  existing  conditions  entail. 

Apart  from  its  numerous  war  activities,  outlined  in  the  present 
report,  and  to  be  treated  subsequently  in  greater  detail,  the  leading 
matters  of  interest  in  the  progress  of  the  Council  during  the  past  year 
are  the  Executive  Order  of  President  Wilson,  the  development  of  the 
work  of  the  Research  Information  Service,  the  organization  of  the 
International  Research  Council,  the  report  of  the  Patent  Committee, 
the  work  of  the  Industrial  Research  Section,  and  the  preparation  of 
a  plan  of  permanent  organization.  Before  dealing  with  the  reports 
of  divisions  on  war  problems,  these  phases  of  the  Council's  activities 
will  be  described. 

THS  PRSSIDSNTS  BXSCUTIVB  ORDBR. 

The  congressional  charter  of  the  National  Academy  of  Sciences 
provides  that  "  the  Academy  shall,  whenever  called  upon  by  any  de- 
partment of  the  Government,  investigate,  examine,  experiment,  and 
report  upon  any  subject  of  science  or  art."  Under  this  provision  the 
Academy  has  acted  since  the  time  of  its  establishment  as  an  ofiicial 
adviser  of  the  Government  on  a  wide  variety  of  questions.  During 
the  Civil  War,  as  the  earlier  records  of  the  Academy  indicate,  its  com- 
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mittees  and  its  members  dealt  actively  with  military  and  naval  prob- 
lems of  precisely  the  same  type  as  those  which  have  insistently 
pressed  for  solution  during  the  present  war.  It  was  thus  a  natural 
step  on  the  part  of  the  Academy  to  offer  its  services  to  the  President 
at  a  time,  in  April,  1916,  when  our  relations  with  Germany  were 
already  tense,  and  for  the  President  to  accept  the  offer,  and  to  re- 
quest the  Academy  to  organize  the  scientific  and  technical  resources  of 
the  country  in  the  broadest  and  most  effective  manner,  to  accomplish 
the  objects  in  view.  He  recognized  clearly,  as  the  Academy  also  had 
perceived,  that  new  and  important  possibilities  had  been  opened 
through  the  heavy  demands  upon  science  and  research  which  had 
arisen  through  the  exceptional  necessities  brought  about  by  the 
war. 

In  accepting  the  President's  request,  and  in  taking  the  steps  that 
soon  led  to  the  establishment  of  the  National  Research  Council,  the 
Academy,  fortified  by  its  charter,  waited  for  no  more  formal  expres- 
sion than  that  conveyed  by  the  President's  oral  statement.  But 
as  the  work  of  the  Research  Council  progressed,  it  became  evident 
that  a  definite  formulation  of  its  objects  by  the  President,  and  an 
expression  of  his  desire  that  it  be  perpetuated  by  the  Academy  and 
permanently  assured  of  the  cooperation  of  the  various  departments 
of  the  Government,  would  serve  a  useful  purpose.  The  President's 
recognition  of  this  fact  led  him  to  issue  the  following  Executive 
Order  on  May  11,  1918: 

NATIONAL  RESEARCH  COUNCIL. 

BxEGunvE  Obdeb  Issued  by  the  Pbesident  of  the  United  States. 

The  National  Research  Ck>uncll  was  organized  in  1016  at  the  request  of  the 
President  by  the  National  Academy  of  Sciences,  under  its  congressional  charter, 
as  a  measure  of  national  preparedness.  The  work  accomplished  by  the  Ck>uncll 
in  organizing  research  and  in  securing  cooperation  of  military  and  civilian 
agencies  In  the  solution  of  military  problems  demonstrates  its  capacity  for  larger 
service.  The  National  Academy  of  Sciences  is  therefore  requested  to  perpetuate 
the  National  Research  Council,  the  duties  of  which  shall  be  as  follows : 

1.  In  general,  to  stimulate  research  in  the  mathematical,  physical^  aad 
biological  sciences,  and  in  the  application  of  these  sciences  to  engineering,  agri- 
culture, medicine,  and  other  useful  arts,  with  the  object  of  increasing  knowledge, 
of  strengthening  the  national  defense,  and  of  contributing  in  other  ways  to  tne 
public  welfare. 

2.  To  survey  the  larger  possibilities  of  science,  to  formulate  comprehensive 
projects  of  research,  and  to  develop  effective  means  of  utilizing  the  scientific 
and  technical  resources  of  the  country  for  dealing  with  these  projects. 

3.  To  promote  cooperation  in  research,  at  home  and  abroad,  in  order  to  secure 
concentration  of  effort,  minimize  duplication,  and  stimulate  progress ;  but  in  all 
cooperative  undertakings  to  give  encouragement  to  individual  initiative,  as 
fundamentally  important  to  the  advancement  of  science. 
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4.  To  serve  as  a  means  of  bringing  American  and  foreign  investigators  Into 
active  cooperation  with  the  scientific  and  technical  services  of  the  War  and 
Navy  Departments  and  with  those  of  the  civil  branches  of  the  Government. 

5.  To  direct  the  attention  of  scientific  and  technical  investigators  to  the 
present  importance  of  military  and  Industrial  problems  in  connection  with  the 
war,  and  to  aid  in  the  solution  of  these  problems  by  organizing  specific 
researches. 

6.  To  gather  and  collate  sclentllic  and  technical  Information  at  home  and 
abroad,  in  cooperation  with  governmental  and  other  agencies,  and  to  render 
such  information  available  to  duly  accredited  persons. 

Effective  prosecution  6t  the  Councirs  work  requires  the  cordial  collaboration 
of  the  scientific  and  technical  branches  of  the  Grovernment,  both  military  and 
civil.  To  this  end  representatives  of  the  Government,  upon  the  nomination  of 
the  President  of  the  National  Academy  of  Sciences,  will  be  designated  by  the 
President  as  members  of  the  Council,  as  heretofore,  and  the  heads  of  the  depart- 
ments immediately  concerned  will  continue  to  cooperate  in  every  way  that  may 
be  required. 

WooDBow  Wilson. 

Thb  White  House,  May  11,  1918. 

Supplementing,  as  it  does,  the  charter  of  the  Academy,  and  serv- 
ing as  a  permanent  request  for  the  exercise  of  such  functions  as  the 
National  Research  Council  has  been  able  to  render,  this  Executive 
Order  points  the  way  for  the  future  work  of  the  Council. 

RBSBARCH  INFORMATION  SERVICE. 

One  of  the  functions  of  the  Research  Council,  as  stated  in  the 
Executive  Order,  is  "  to  survey  the  larger  possibilities  of  science,  to 
formulate  comprehensive  projects  of  research,  and  to  develop  effec- 
tive means  of  utilizing  the  scientific  and  technical  resources  of  the 
country  for  dealing  with  these  projects."  The  Research  Information 
Service,  inaugurated  in  cooperation  with  the  Intelligence  Services  of 
the  Army  and  Navy,  and  represented  in  London,  Paris,  and  Rome 
by  scientific  attaches  and  their  associates  connected  with  the  Amer- 
ican embassies,  is  the  first  requisite  in  preparing  such  broad  surveys. 
Properly  regarded,  this  Information  Service  may  be  considered  as 
the  pioneer  corps  of  the  Council,  surveying  the  progress  of  research 
in  various  parts  of  the  world,  selecting  and  reporting  upon  many 
activities  of  interest  and  importance,  reducing  the  information  thus 
collected  to  such  a  form  as  to  render  it  most  accessible  and  useful^ 
and  disseminating  it  to  scientific  and  technical  men  and  to  institu- 
tions which  can  use  it  to  advantage. 

But  the  work  of  the  Service  must  not  end  here.  Its  duties  neces- 
sarily involve  the  collection  of  much  detailed  information;  but  to 
accomplish  the  larger  objects  of  the  Council  its  attention  must  not 
be  confined  solely  to  matters  of  detail.  Out  of  this  great  mass  of 
information,  and  out  of  the  work  of  the  various  divisions  of  the 
Council,  acting  in  cooperation  with  the  Research  Information  Service, 
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there  must  come  broad  surveys  of  the  larger  possibilities  of  research, 
indicating  opportunities  likely  to  be  missed  by  the  investigi^^r  con- 
<3erjied  with  limited  branches  of  science,  and  pointing,  the  wajr  to  the 
occupation  of  many  fields  where  great  return  may  be  expected  to 
result  from  well-organized  effort 

It  therefore  goes  without  saying  that  the  position  of  scientific 
attach^  at  our  principal  embassies,  created  during  the  war  in  con- 
nection with  the  Research  Information  Service,  should  imdoubtedly 
be  continued  during  times  of  peace.  The  scientific  attach^  acts 
in  conjunction  with  the  military  and  naval  attaches,  who  are 
^lad  to  intrust  him  with  many  of  their  technical  problems.  Such 
problems  will  frequently  arise  in  the  future  as  they  did  in  the  period 
preceding  the  war.  But  the  duties  of  the  scientific  attache  are  evi- 
dently not  confined  to  questions  of  war,  which,  indeed,  can  not  be 
distinguished  in  most  cases  from  the  problems  of  peace.  Nitrates, 
no  longer  needed  for  explosives,  are  now  no  less  urgently  demanded 
for  fertilizers.  Optical  glass,  if  not  required  for  gun  sights  and 
periscopes,  is  wanted  in  large  quantities  for  field  glasses,  microscopes, 
medical  instruments,  and  scores  of  other  purposes.  Metallurgical 
processes,  improved  for  the  manufacture  of  guns  and  helmets,  must 
^ve  us  flawless  rails  for  security  in  travel,  better  electrical  con- 
ductors, and  other  essentials.  In  short,  almost  all  of  the  subjects  in 
which  the  scientific  and  technical  men  of  the  allies  have  exchanged 
research  information  during  the  war  demand  similar  cooperation 
under  peace  conditions.  In  view  of  these  facts,  the  International 
Research  Council,  at  its  first  meeting  in  Paris,  adopted  the  following 
resolution : 

The  International  Research  Council,  assembled  in  Paris  and  attended  by  dele- 
gates of  the  national  academies  of  sciences  of  Belgium,  Brazil,  the  United 
States,  France,  Great  Britain,  Italy.  Japan,  Poland,  Portugal,  Rumania,  and 
Serbia,  has  the  honor  to  request  the  Governments  of  these  countries  to  appoint 
permanent  sclentiflc  attach^  at  their  principal  embassies.  The  function  of  the 
scientific  attach^  shaU  be  to  collect  and  forward  information  regarding 
scientific  and  technical  matters,  and  to  insure  the  continuity  of  the  relations 
estabUshed  during  the  war  by  the  various  scientific  and  technical  missions. 

In  addition  to  the  services  already  mentioned,  the  scientific  attache 
would  serve  as  the  general  representative  of  American  scientific  and 
technical  interests  in  the  country  to  which  he  may  be  accredited;  at- 
tend scientific  meetings  and  keep  in  touch  with  the  progress  of  re- 
search, reporting  frequently  to  Washington;  maintain  his  office  as  a 
center  for  American  scientific  and  technical  men  and  missions  desir- 
ing to  make  contact  with  the  scientific  men  or  institutions  of  the 
country;  undertake  special  tasks  and  make  particular  reports  on 
questions  submitted  by  properly  accredited  individuals  or  institu- 
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tions;  and  contribute  in  other  ways  toward  international  cooperation 
in  research. 

On  December  8,  1917,  the  military  committee  of  the  National  Re- 
,seareh  Council  adopted  resolutions  providing  for  the  creation  of  the 
Jlesearch  Information  Committee  and  outlining  its  functions.  These 
resolutions  were  submitted  to  the  National  Research  Council  for  ap- 
proval and  for  transmission  to  the  Council  of  National  Defense.  On 
December  12,  the  Council  of  National  Defense  approved  the  project, 
and  Dr.  S.  W.  Stratton  was  appointed  chairman  of  the  committee, 
which  included  the  Chief  of  Military  Intelligence  and  the  Director  of 
Naval  Intelligence.  The  organization  proceeded  rapidly  from  that 
time.  An  appropriation  of  $38,000  was  made  from  the  President's 
fund  to  cover  the  first  year's  expenses  of  the  Washington,  London, 
and  Paris  oflBces,  and  Dr.  H.  A.  Bumstead  and  Dr.  W.  F.  Durand 
sailed  early  in  February  to  assume  their  duties  as  scientific  attaches 
at  the  London  and  Paris  embassies,  respectively.  Early  in  May,  the 
Italian  Ambassador  addressed  a  request  from  his  Government  to  the 
Secretary  of  War,  asking  that  an  ofiice  of  the  Research  Information 
Committee,  similar  to  those  in  London  and  Paris,  be  established  in 
Rome.  After  some  delay  this  was  authorized,  and  an  additional  ap- 
propriation was  made  to  cover  the  expense  of  the  new  oflBce.  Mr. 
S.  L.  G.  Knox  was  appointed  scientific  attach^  at  Rome  by  the  chair- 
man of  the  National  Research  Council,  and  sailed  in  July  to  assume 
his  duties  there. 

After  the  successful  operation  of  the  committee  for  several  months, 
it  began  to  appear  that  expansion  of  the  organization  was  desirable, 
and  the  following  order  was  issued  by  the  Secretary  of  War  on  July 
2,  directing  that  an  officer  from  each  of  the  military  bureaus  be  ap- 
pointed to  represent  his  respective  bureau  on  the  committee. 

Wab  Depastmbnt, 
The  Adjutant  General's  Office, 

Washington,  July  2,  1918. 
From !  The  Adjutant  General  of  the  Army. 
To :  The  National  Research  Council,  Washington,  D.  C. 

Subject :  Information  section.  Ordnance  Department,  and  Research  Information 
Committee. 

1.  The  Secretary  of  War  directs  that  you  be  Informed  as  follows : 

2.  The  Research  Information  Conmilttee  was  formed  to  establish  machinery 
by  means  of  which  the  Oeneral  Staff  of  the  Army,  the  various  bureaus  of  the 
Army  and  Navy,  the  scientific  organizations  In  the  United  States  who  are  work- 
ing on  problems  connected  with  war  production  and  Invention,  and  the  various 
comnrittees  of  the  Council  of  National  Defense  charged  with  work  of  this  nature, 
may  be  put  In  touch  with  the  developments  and  exi)erlmental  work  being  car- 
ried on,  not  only  In  this  country  but  In  Europe,  and  kept  mutually  Informed  of 
the  state  of  development  of  work  of  this  nature. 

3.  In  pursuance  of  the  order  of  the  Secretary  of  War,  establishing  this  com- 
mittee and  In  order  effectively  to  do  this  work,  It  Is  vitally  necessary  that  the 
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utmost  of  cordial  cooperation  be  shown  by  each  of  the  bureaus  and  comnritteeu 
in  question  with  the  Research  Information  Committee.  To  secure  this  the 
following  is  directed: 

(a)  AH  military  bureaus  requiring  scientific  and  technical  information  are 
given  official  status  on  the  Research  Information  Committee  in  Washington,  D.  C. 

(6)  Representatives  of  military  bureaus  or  of  research  committees  colleetiiiic 
information  abroad  will  be  instructed,  by  their  chiefs,  to  put  themselves  Into 
direct  .relationship  with  the  joint  committees  of  the  Research  Information  Com- 
mittee sitting  in  Paris  or  London,  or  later  in  Rome,  in  order  that  information  bd 
at  once  dispatched  to  the  Research  Information  Committee  at  Washington,  D.  C- 
All  communications  of  scientific  investigations  or  research  shall  be  routed 
through  these  channels,  even  though  other  channels  are  employed  at  the  same 
time. 

(c)  Official  means  of  intercommunication,  such  as  memorandumrs,  bulletins, 
and  the  like,  between  bureaus  of  the  Army  and  committees  for  research  shall  be 
developed  to  such  a  degree  of  efficiency  by  the  Research  Information  Committee 
that  the  distribution  of  information  shall  be  practically  automatic. 

(d)  Before  sending  officers  or  civilians  abroad  for  investigation  work,  all 
Army  bureaus  or  civilian  research  committees  shall  get  in  touch  with  the  Re- 
search Information  Committee  at  Washington,  D.  C.  for  Information  und 
guidance. 

(e)  The  present  method  of  routing  information  memoranda  for  file  and  dis- 
tribution through  the  Military  Intelligence  Branch  will  not  be  discontinued. 

if)  You  will  immediately  notify  this  office  and  the  Research  Information 
Committee  of  the  name  of  the  officer  who  shall  represent  your  bureau  before  the 
Research  Information  Committee. 

By  obder  of  the  Skcbetabt  of  Wab: 

(Sgd.)  Paul  Giddings,  Adjutant  Oeneral. 

In  accordance  with  the  principles  of  this  order  of  the  Secretary  of 
War,  the  Research  Information  Committee  was  reorganized  and  its 
name  changed  to  the  Research  Information  Service.  In  addition  to 
the  military  representatives  appointed  in  accordance  with  the  order 
of  the  Secretary  of  War,  representatives  of  naval  bureaus  and  of 
certain  civil  bureaus  of  the  Government  were  also  appointed.  The 
new  organization  which  thus  resulted  may  be  found  on  page  103. 

The  work  of  the  Washington  office  of  the  Service  during  the  war 
included  the  sending  of  scientific  and  technical  information  to  our 
scientific  attaches  abroad,  the  distribution  of  reports  from  foreign 
offices,  the  cataloguing  and  filing  of  reports,  and  such  miscellaneous 
services  as  the  introduction  to  our  scientific  attachfe  abroad  of 
officers  and  civilians  going  to  Europe  to  collect  information,  and  the 
utilization  of  various  means  of  making  the  information  collected  of 
general  use  to  the  Army  and  Navy  and  to  other  agencies  engaged  in 
the  investigation  of  war  problems.  In  addition  to  the  numerous 
reports  and  the  other  information  sent  abroad,  various  special  pieces 
of  apparatus  have  been  secured  and  forwarded  in  answer  to  specific 
requests,  including  a  complete  device  for  the  training  of  gun  pointers, 
sets  of  special  signalling  apparatus,  vacuum  apparatus  required  by 
the  British  Ministry  of  Munitions,  and  numerous  small  articles,  sudi 
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MB   luminous  zine  sulphide,  special   aviators'  goggles,  ear  valves, 
Aldis  sights,  camera  mountings,  etc. 

One  of  the  most  important  phases  of  the  work  of  the  Washington 
office  has  been  the  distribution  of  reports  received  from  the  foreign 
oflieeB.  The  nature  of  these  reports  has  been  extremely  varied,  cover- 
ing practically  every  field  of  activity  on  war  problems.  To  indicate 
some  of  the  subjects  included,  and  also  to  illustrate  the  fact  that 
many  of  these  reports  are  on  subjects  which  are  quite  as  important 
under  peace  conditions  as  during  the  time  of  war,  the  following 
summary  will  be  of  interest : 


Reports 

from 
abroad. 


Index 

cards 
^anoroxi- 
mately). 


Aeronmatics: 

Airplanes 

BaUoons,  dlilgiblfls. 
OrdnaDoa: 

Antiaircraft 

Bombs 

Ezpkxives 

Misoellaneous 

Bobmarlne  detection . , . 

Toxic  gas  warfare 

Location  by  sound 

Camouflage 

Chemistry 

Metals 

Photography 

Medical 

Radio 

Gasoline  engines 

Searchlights 

Optical  misoellaneous. . 
Miscellaneous 

Total 


330 
54 

30 
44 
32 
26 

116 
20 
38 
22 
17 

106 
72 
29 
21 
15 
21 
11 
14 


1.101 


3,000 
350 

150 
350 
240 
200 
600 
400 
160 
200 
100 
400 
360 
250 
200 
320 
IGO 
150 
100 
1,000 


7,690 


Much  of  the  information  included  in  the  last  half  of  this  table,  and 
many  of  the  reports  relating  to  aeronautics,  are  of  value  for  peace 
purposes  as  well  as  for  those  of  war. 

Most  of  these  reports  have  been  either  "  confidential  "  or  "  secret," 
and  their  distribution  has  entailed  the  greatest  care  on  the  part  of  the 
office  personnel.  The  obvious  idea  has  been  that  these  reports  should 
be  received  by  all  persons  in  the  Government  service  officially  con- 
cerned in  them,  and  that  they  should  not  be  sent  to  persons  not 
properly  concerned  in  them.  As  the  number  of  reports  received 
from  abroad  increased  it  was  found  desirable  to  inaugurate  a  limited 
circulation  of  confidential  memoranda  containing  titles  of  the  reports 
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received,  together  with  &  brief  gtatement  ol  the  nature  and  content; 
of  the  reports.  Subsequent  to  the  reorganization  of  the  Researdt 
Information  Service,  cof^ios  of  these  memoranda,  complete  from  the- 
beginning,  were  sent  to  ^ach  official  representative  of  military,  naval, 
and  civil  bureaus,  and  these  were  supplemented  regularly  by  the  issue 
of  memoranda  relating  to  new  reports.  With  the  aid  of  such  mem- 
oranda each  bureau  was  informed  of  the  existence  and  nature  of 
reports  in  which  they  might  be  officially  interested  and  which  might 
not  have  reached  them  from  other  sources.  Copies  of  the  full  re- 
ports were  then  furnished  on  request  of  the  bureaus.  In  this  way 
nearly  1,200  copies  of  reports,  many  of  them  of  considerable  lengthy 
have  been  prepared  and  distributed. 

The  numerous  activities  of  the  foreign  offices  of  the  Research  In-  , 
formation  Service,  unfortunately,  can  not  be  reported  -upon  in  detail 
here,  but  more  complete  information  regarding  them  will  be  given 
later.  No  mention  of  these  offices  can  be  made,  however,  without 
an  expression  of  our  appreciation  of  the  cordial  cooperation  of  our 
embassies,  of  the  naval  and  military  officers  of  the  American  forces, 
and  of  all  representatives,  military,  naval,  and  civil,  of  the  British, 
French,  and  Italian  Governments.  The  extremely  cordial  attitude 
of  Admiral  Sims,  in  command  of  United  States  naval  forces  operat- 
ing in  European  waters,  is  best  illustrated  by  the  following  order, 
creating  a  scientific  division  of  his  staff,  placing  the  scientific  attach^ 
in  London  at  its  head,  and  calling  for  the  full  cooperation  of  the 
officers  connected  with  our  vessels  abroad: 

United  States  Naval  Fobces  Operating  in  Eubopean  Watebs, 

U.  S.  S.  "  Melville,"  Flagship, 
London,  England^  April  16, 1919, 

CntCULAB  LETTEB  NO.   21. 

Subject:  Joint  Information  Committee. 

1.  Since  the  beginning  of  the  present  war,  and  particularly  since  the  «itry- 
of  the  United  States  into  the  war,  various  departments  of  the  Government, 
associations,  societies,  and  clubs  throughout  the  United  States  have  sent 
representatives  abroad  for  scientific  and  industrial  research  work,  each  d^)art- 
ment  or  other  body  acting  independently  and  without  reference  to  what  the 
others  were  doing. 

2.  This  practice  has  caused  a  considerable  duplication  of  work,  given  great 
annoyance  to  those  from  whom  the  information  has  been  obtained  abroad,  and 
has  resulted  in  friction,  inefficiency,  and  failure  to  achieve  the  most  satlsfactorx 
results. 

3.  To  correct  this  unsatisfactory  state  of  affairs  the  Secretaries  of  War  ana 
of  the  Navy,  by  Joint  action,  and  with  the  approval  of  the  Council  of  National 
Defense,  authorized  and  approved  the  organization,  through  the  National  Re- 
search Council,  of  a  Joint  information  committee,  to  have  its  headquarters  in 
Washington  and  to  have  branch  committees  in  London  and  Paris.  The  brands 
committees  are  Intended  to  work  in  close  cooperation  with  the  oflElcers  of  tlie 
Military  and  Naval  Intelligence  Services. 
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4.  The  fnnctions  of  the  ^branch  committees  In  London  and  Paris  are  to  secure, 
classify,  and  disseminate  scientific,  technical,  and  industrial  research  informa- 
tion (particularly  such  as  relates  to  war  problems)  and  to  effect  the  interchange 
of  such  information  between  the  allies  in  Europe  and  the  United  States* 

5.  The  State  Department  has  agreed  to  withhold  passports  from  all  scientific 
investigators  except  from  those  applicants  who  are  duly  recommended  for  pass- 
ports by  the  joint  Information  committee  in  Washington.  It  is  the  intuition  of 
that  committee,  before  recommending  the  issue  of  a  passport,  to  investigate  care- 
fully the  necessity  for  the  proposed  research  work,  making  sure  that  the  infor- 
mation sought  is  not  already  on  file  and  that  the  organization  abroad  is  not  in 
a  position  to  obtain  such  information  with  its  previously  existing  personnel. 

6.  All  such  investigators  who  are  granted  passports  are  to  be  regarded  as 
representatives  of  the  joint  information  committee  and  will  be  directed  to  report 
to  the  London  committee  upon  arrival  in  England  and  to  the  Paris  committee 
on  arrival  in  France. 

7.  The  joint  committee  sitting  in  Washington  consists  of  the  following: 

(1)  A  civilian  member,  representing  the  National  Research  Council. 

(2)  The  chief  of  the  Military  Intelligence  Section. 

(3)  The  director  of  Naval  Intelligence. 

8.  The  initial  organization  of  the  branch  committees  in  London  and  Paris 
will  be: 

(1)  A  scientific  attach^,  representing  the  joint  information  committee. 

(2)  The  chief  of  the  Military  Intelligence  Section. 

(3)  The  director  of  Naval  Intelligence. 

9.  The  scientific  attaches  at  present  are:  London,  Dr.  H.  A.  Bumstead; 
Paris,  Dr.  W.  F.  Durand.  Assistants  to  these  attach^  will  presumably  be  sent 
from  the  United  States  from  time  to  time,  as  the  need  for  them  becomes  appar- 
ent At  present  Mr.  S.  W.  Famsworth  is  at  the  London  office  as  an  assistant 
to  Dr.  Bumstead. 

10.  The  chief  functions  of  the  branch  committees  are  intended  to  be  the 
following : 

(a)  The  development  of  contact  with  all  Important  research  laboratories  or 
agencies,  governmental  or  private;  the  compilation  of  problems  and  subjects 
under  Investigation ;  and  the  collection  and  compilation  of  the  results  attained. 

(&)  The  classification,  organization,  and  preparation  of  such  information  for 
transmission  to  the  joint  information  committee  in  Washington. 

(c)  The  maintenance  of  continuous  contact  with  the  work  of  the  offices  of 
military  and  naval  attach^  in  order  that  all  duplication  of  work  or  crossing 
of  effort  may  be  avoided,  with  the  consequent  waste  of  time  and  energy  and  the 
confusion  resulting  from  crossed  or  duplicated  effort. 

id)  To  serve  as  an  Immediate  auxiliary  to  the  offices  of  the  military  and 
naval  attach^  In  the  collection,  analysis,  and  compilation  of  scientific,  techni- 
cal, and  industrial  research  information. 

(e)  To  serve  as  an  agency  at  the  inmiediate  service  of  the  commander  In  chief 
of  the  military  and  naval  forces  In  Europe  for  the  collection  and  analysis  of 
scientific  and  technical  research  Information,  and  as  an  auxiliary  to  such  direct 
military  and  naval  agencies  as  may  be  in  use  for  the  purpose. 

(/)  To  serve  as  centers  of  distribution  to  the  American  Expeditionary  Forces 
In  France  and  to  the  American  Naval  Forces  In  European  Waters  of  scientific 
and  technical  research  information  originating  In  the  United  States  and  trans- 
mitted through  the  joint  Information  committee  In  Washington. 

iff)  To  serve  as  centers  of  distribution  to  our  allies  In  Europe  of  scientific^ 
technical,  and  industrial  research  information  originating  in  the  United  States 
and  transmitted  through  the  joint  information  committee  in  Washington. 
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ih)  The  maintenance  of  the  necessary  contact  between  the  officers  in  London 
and  Paris,  in  order  that  provision  may  be  made  for  the  direct  and  prompt  inter- 
change of  important  scientific  and  technical  information. 

(i)  To  aid  research  workers  or  collectors  of  scientific,  technical,  and  indos- 
trlal  information  from  the  United  States,  when  properly  accredited  from  the 
joint  information  committee  In  Washington,  in  best  achieving  their  several 
and  particular  purposes. 

11.  The  scientific  attach^  in  London,  with  his  assistants,  has  been  given  ofiice 
space  and  facilities  at  the  force  commander^s  London  headquarters,  and  is  re- 
garded as  a  member  of  the  force  commander's  staff.  It  is  desired  and  directe<i 
that  all  officers  of  the  staff  facilitate  in  every  possible  way  the  performance  -f 
the  work  of  the  scientific  attach^,  and  that  they  keep  him  informed  as  to  the 
classes  of  information  or  scientific  investigation  that  would  be  most  beneficial 
to  them  in  their  work. 

12.  Officers  in  the  force  at  large  are  desired  to  furnish  to  the  scientific 
attach^,  through  the  force  commander,  any  information  of  value  of  which  tht^y 
may  be  possessed  and  to  make  suggestions  as  to  profitable  lines  of  scientific 
investigation. 

18.  The  branch  committee  in  London,  or  the  scientific  attach^  as  its  repre- 
sentative, in  distributing  information  as  contemplated  in  paragraph  No.  10  (/) 
above,  will  do  so  through  the  medium  of  the  force  commander  as  regards  the 
naval  forces  and  through  such  channels  as  the  military  attach^  may  pre6crll>e 
as  regards  the  military  forces.  The  branch  committee  in  Paris  will  forward 
information  to  the  naval  forces  through  the  naval  attach^,  who  will  transmit 
it  through  the  usual  official  channels. 

14.  In  distributing  Information  to  our  allies  In  Europe,  as  contemplated  in 
paragraph  No.  10  {g)  above,  the  branch  committees,  or  the  scientific  attach^ 
as  their  representatives,  will  transmit  the  information  through  the  military  or 
naval  attach^  if  it  is  intended  for  the  military  or  naval  departments  of  the 
foreign  governments  concerned ;  if  it  is  intended  for  a  civil  department,  it  will 
be  transmitted  direct,  but  if  it  would  be  of  use  or  interest  to  the  military  and 
naval  forces  it  will  be  also  transmitted  to  the  military  and  naval  commanders 
through  the  attaches. 

15.  In  order  to  facilitate  the  work  of  the  branch  committees  under  paragraph 
No.  10  (i)  above,  it  is  desired  and  directed  that  the  officers  of  the  force  com- 
mander's staff  exert  every  proper  effort  to  make  sure  that  all  investigators, 
whether  officers  or  civilians,  who  come  to  London  are  put  in  touch  with  the 
scientific  attach^  in  order  that  mutual  assistance  may  be  rendered  and  that  a 
complete  file  of  information  may  be  maintained  In  the  branch  commlttee*s 
office.  All  officers  of  the  staff  are  furthermore  directed,  before  initiating  any 
new  investigation,  to  consult  with  the  scientific  attach^  to  determine  whether 
or  not  the  desired  information  has  been  already  acquired  by  the  branch  com- 
mittee, and  they  will  equally  Inform  the  scientific  attach^  of  the  results  of 
any  Investigations  they  may  make.  All  concerned  must  constantly  bear  in 
mind  the  necessity  for  avoiding  duplication  of  work  on  the  part  of  the  various 
branches  of  the  staff  organization. 

16.  Officers  attached  to  headquarters  in  Paris  will  be  guided  by  the  prtod- 
ples  underlying  the  Instructions  contained  in  the  preceding  paragraphs. 

(Signed)  Wm.  S.  Si>fs, 

Vice  Admiral,  U.  8,  Navy,  Commanding  and  Naval  Attach4f  London, 
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onriGB  UEUORAMDVU   HO.   ei. 

London,  April  16,  1918. 
Subject :  Sdentlflc  attach^. 

1.  The  aUentlon  of  all  the  staff  la  Invited  to  Circular  Letter  No.  21.  of 
April  16,  1018,  regarding  the  joint  information  committee  organized  in  Wash- 
ington, with  branch  committees  in  London  and  Paris,  and  the  scientiflc  attach^ 

2.  While  all  offl<ftrs  are  desired  to  keep  in  as  close  touch  as  possible  with 
the  work  of  the  scientiflc  attach^  it  is  particularly  desirable  that  the  follow- 
ing ofllcers  maintain  the  closest  relations  with  him  with  a  view  to  constant 
interchange  of  information : 

(1)  The  officer  having  cognizance  of  submarine  hunting  by  sound. 

(2)  The  ordnance  officer. 

(3)  The  radio  officer. 

(4)  The  officer  having  cognizance  of  electrical  matters. 

(5)  The  medical  officer. 

3.  The  division  of  the  staff  headed  by  the  scientific  attach^  will  be  known  as 
the  Scientiflc  Division,  and  its  symbol  will  be  NS. 

(Signed)  N.  0.  Twining, 

Captain,  U.  8.  Navy,  Chief  of  Staff. 

In  addition  to  the  advantages  thus  accorded  to  our  scientific  at- 
tach&,  Admiral  Sims  furnished  them  with  offices  in  both  London 
and  Paris,  and  contributed  in  many  other  ways  to  the  convenience 
and  efficiency  of  their  work.  Maj.  Gen.  John  Biddle,  commanding 
the  American  Expeditionary  Forces  in  England,  also  issued  a  similar 
order  and  facilitated  in  many  other  ways  the  work  of  the  scientific 
attach^.  Similar  courtesies  were  shown  to  our  representatives  in 
Paris  and  Rome,  both  by  the  Army  and  Navy.  It  thus  appears  that 
the  cooperative  plan  involved  in  the  organization  of  the  Research 
Information  Service  has  proved  to  be  acceptable  to  all  of  the  interests 
concerned,  and  that  its  continuation  should  be  advantageous  after 
such  modifications  have  been  made  as  will  be  necessary  to  render  the 
service  of  the  greatest  use  under  peace  conditions. 

One  of  the  chief  objects  now  to  be  attained  is  to  render  the  offices 
of  the  Service  more  effective  as  centers  of  information  on  scientific 
and  technical  questions.  Existing  agencies  of  such  information,  such 
as  Government  bureaus  and  the  valuable  library  service  of  the 
American  Society  of  Mechanical  Engineers  in  New  York,  will  be 
freely  drawn  upon.  It  is  not  the  intention  to  duplicate  such  sources, 
but  to  secure  their  wider  utilization.  In  addition  to  the  fund  of 
information  available  in  its  own  offices,  the  Research  Information 
Service  will  arrange  to  call  upon  competent  correspondents  in  scien- 
tific and  technical  laboratories  throughout  the  country,  who  will  aid 
in  supplying  special  information. 

The  work  of  organizing  the  Information  Service  for  its  new  and 

larger  duties  is  now  proceeding  under  the  direction  of  Dr.  Robert 

M.  Yerkes  and  with  the  assistance  of  Dr.  G.  S.  Fulcher,  who  replaced 

Dr.  Graham  Edgar  when  the  latter  resigned  his  position  on  January 
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27,  1919,  after  conducting  the  office  with  marked  success  throughout 
the  greater  part  of  the  war. 

ORGANIZATION   OP  THE  INTERNATIONAL  RESEARCH  COUNCIL. 

On  June  17,  1918,  the  secretary  of  the  Royal  Society  of  London 
invited  the  National  Academy  to  send  delegates  to  an  Interallied  Con- 
ference on  International  Scientific  Organizations,  to  open  in  Lcmdon 
on  October  9.  The  president  of  the  Academy,  after  the  matter  had 
been  given  full  (consideration  by  the  council  of  the  National  Academy 
of  Sciences  and  the  executive  board  of  the  National  Research  Coun- 
cil, appointed  the  following  delegates  from  the  Academy  and  Coimcil: 
H.  A.  Bumstead,  J.  J.  Carty,  W.  F.  Durand,  Simon  Flexner,  A.  A 
Noyes,  and  George  E.  Hale,  chairman.  All  of  these  attended  the  con- 
ference in  London,  at  which  the  following  countries  were  represented 
by  the  delegates  named  below : 

Belgium. — Georges  Lecointe,  J.  Massart,  Gh.  de  la  VaUte  Poussin. 

Brazil — C.  D.  de  Carvalho. 

France. — B.  BaiUaud,  G.  Bigonrdan,  Albin  Haller,  A.  Lacrolx,  Charles  Lalle- 
mand,  Charles  Moureu,  Emlle  Picard. 

Italy.—Vito  Volterra. 

Japan. — Jojl  Sakurai,  Alkichi  Tanakadate. 

Portugal. — ^Braamcamp  Freire. 

Serbia. — B.  Popovitch. 

United  States.— H.  A.  Bnmstead,  J.  J.  Carty,  W.  F.  Durand,  S.  Flexner.  G.  B. 
Hale,  A.  A.  Noyes. 

Great  Britain. — Sir  J.  J.  Thomson,  Sir  Alfred  Kempe,  A.  Schuster,  W.  B. 
Hardy,  W.  A.  Herdman,  Sir  F.  Dyson,  J.  H.  Jeans,  H.  G.  Lyons,  J.  A.  McOld- 
land.  Sir  E.  Sharpey  Schafer,  C.  S.  Sherrington,  Sir  W.  Tilden. 

The  delegate  nominated  by  the  Government  of  Portugal  did  not 
arrive  in  England  in  time  to  take  part  in  the  conference, 

A  committee  of  the  Royal  Society  issued  a  memorandum  on  inter- 
national scientific  organizations,  in  which  it  is  pointed  out  that  they 
"may  be  divided  into  four  groups,  according  to  their  objects  and 
methods  of  procedure.  Some  are  intended  to  establish  uniformity  in 
the  standards  of  measures,  others  to  advance  science  by  cooperation, 
and  others  again  merely  to  encourage  present  interchange  of  opinion. 
Those  that  aim  directly  at  organizing  scientific  progress  may  further 
be  divided  into  two  parts,  according  as  the  cooperation  is  essential 
to  coordinate  observations  taken  in  different  places  or  aims  only  at 
economy  of  labor."  The  memorandum  then  goes  on  to  review  the 
characteristics  of  a  large  number  of  international  organizations  and 
concludes  with  a  statement  of  the  following  subjects  for  discussion  at 
the  conference: 

1.  Is  it  desirable  for  the  allied  nations  to  establish  organizations  for  scientiflc 
cooperation  among  themselves? 

2.  If  this  be  agreed  upon,  what  should  be  the  particular  forms  of  organin- 
tion  to  be  aimed  at  in  geodesy,  seismology,  meteorology,  etc? 
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3.  Should  particular  academies  be  asked  to  submit  proposals  on  those  under- 
takings in  which  they  have  taken  the  leading  part,  such  as — 

(a)  The  Acad^mie  des  Sciences  on  the  Oommission  Metrique  and  the  Bureau 
International  des  Poids  et  Mesurea 

(b)  The  Royal  Society  on  the  International  Catalogue  of  Scientific  Literature. 

4.  What  representation  should  be  addressed  to  the  governments  with  regard 
to  those  organlzaifons  which  have  hitherto  received  their  support? 

DECLARATION.  .  til 

The  first  act  of  the  London  conference  was  to  define  its  attitude,  as 
expressed  in  the  following  declaration,  toward  the  question  of  future 
relations  with  the  men  of  science  of  the  central  powers : 

When  more  than  four  years  ago  the  outbreak  of  war  divided  Europe  into 
hostile  camps,  men  of  science  were  still  able  to  hope  that  the  conclusion  of  peace 
would  Join  at  once  the  broken  threads  and  that  the  present  enemies  might  then 
once  more  be  able  to  meet  in  friendly  conference,  uniting  their  efforts  to  advance 
the  Interests  of  science.  For  ever  since  the  revival  of  learning  in  the  middle 
ages  the  prosecution  of  knowledge  has  formed  a  bond  strong  enough  to  resist 
the  strain  of  national  antagonism.  And  this  bond  was  strengthened  during  the 
latter  part  of  last  century,  when  branches  of  science  developed  requiring  for 
their  study  the  cooperation  of  all  the  clviliEed  nations  of  the  world.  Interna- 
tional associations  and  conferences  rapidly  multiplied  and  the  friendly  inter- 
course between  the  learned  representatives  of  different  countries  grew  more 
intimate  in  spite  of  their  political  differences,  which  were  admitted  but  not 
insisted  upon. 

In  former  times  war  frequently  Interrupted  the  cooperation  of  Individuals 
without  destrojring  the  mutual  esteem  based  on  the  recognition  of  intellectual 
achievements ;  peace  then  soon  effaced  the  scars  of  a  strife  that  was  ended.  If 
to-day  the  representatives  of  the  scientific  academies  of  the  allied  nations  are 
forced  to  declare  that  they  wUl  not  be  able  to  resume  personal  relations  in 
scientific  matters  with  their  enemies  until  the  central  powers  can  be  readmitted 
into  the  concert  of  civilized  nations,  they  do  so  with  a  full  sense  of  responslbiUty 
and  they  feel  bound  to  record  the  reasons  which  have  led  them  to  this  decision. 

Civilization  has  imposed  restrictions  on  the  conduct  of  nations  which  are 
intended  to  serve  the  interests  of  humanity  and  to  maintain  a  high  standard 
of  honor,  such  as  the  recognition  of  the  sanctity  of  treaties,  especially  those 
designed  to  apply  to  a  state  of  war,  and  the  avoidance  of  unnecessary  cruelties 
inflicted  on  civilians.  In  both  these  respects  the  central  powers  have  broken 
the  ordinances  of  civilization,  disregarding  all  conventions,  and  unbridling  the 
worst  passions  which  the  ferocity  of  war  engenders.  War  is  necessarily  full  of 
cruelties ;  individual  acts  of  barbarity  can  not  be  avoided  and  have  to  be  borne. 
It  is  not  of  these  we  speak,  but  of  the  organized  horrors  encouraged  and 
initiated  from  above  with  the  sole  object  of  terrorizing  unoffending  com- 
munities. The  wanton  destruction  of  property,  the  murders  and  outrages  on 
land  and  sea,  the  sinking  of  hospital  ships,  the  Insults  and  tortures  Inflicted  on 
prisoners  of  war,  have  left  a  stain  on  the  history  of  the  guilty  nations  which 
can  not  be  removed  by  mere  compensation  of  the  material  damage  inflicted.  In 
order  to  restore  the  confidence  without  which  no  scientific  intercourse  can  be 
fruitful,  the  central  powers  must  renounce  the  political  methods  which  have  led 
to  the  atrocities  that  have  shocked  the  civilized  world. 
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On  behalf  of  the  council  of  the  National  Academy  of  Sciences,  the 
delegates  of  the  Academy  submitted  to  the  conference  the  following 
proposal : 

Suggestions  fob  the  International  Obganization  of  Science  and  Research. 

1,  Immediate  importance  of  International  Organization  to  meet  tear  needs, — 
The  experience  of  men  of  science  since  the  outbreak  of  the  war  has  strongly 
emphasized  the  fact  that  there  has  never  been  an  international  association 
adequate  to  represent  the  larger  interests  of  science  and  research.  The  Inter- 
national Association  of  Academies  had  within  it  the  germs  of  better  things, 
and  some  of  us  have  attended  its  meetings  for  years  in  the  hope  that  it  might 
ultimately  be  developed  into  a  thoroughly  effective  organization.  Its  chief  merit 
lay  in  the  Inclusion  of  the  principal  national  academies  of  sciences,  which  should 
certainly  play  a  leading  part  in  any  international  organization  relating  to 
science  as  a  whole.  Its  defects  were  more  numerous,  involving  among  others 
the  exclusion  of  many  elements  vital  to  the  promotion  of  the  best  interests  of 
research,  together  with  an  almost  complete  cessation  of  activity  during  the 
three-year  intervals  between  successive  meetings.  Since  the  Petrograd  meet- 
ing of  1913,  when  the  possibility  of  greater  usefulness  was  freely  discussed,  the 
association  has  practically  ceased  to  exist 

Current  events  clearly  Indicate,  however,  the  great  importance  of  establish- 
ing an  international  body  for  promoting  the  general  interests  of  science  and 
research.  The  special  needs  of  geodesy,  chemistry,  engineering,  seismology, 
medicine,  astronomy,  and  other  branches  of  science  and  technology  are  no  less 
urgent  than  before,  and  the  various  International  bodies  formed  to  deal  with 
them  should  be  reorganized  to  meet  existing  conditions.  But  the  broader  neces- 
sities of  science  and  research,  seriously  threatened  through  loss  of  men  and 
curtailment  of  revenue,  but  potentially  strengthened  through  a  greatly  en- 
hanced public  appreciation  of  their  national  importance,  call  for  a  new  and 
vigorous  movement  In  their  behalf.  This  should  be  initiated  at  once  by  the 
nations  of  the  Entente,  primarily  with  reference  to  war  needs,  but  with  the 
expectation  that  In  the  future  other  nations,  not  now  in  a  position  to  cooperate, 
will  be  Itivlted  to  take  part 

2.  New  factors  in  the  organization  of  research  emphasized  hy  recent  experi- 
ence.— Experience  In  the  United  States  since  our  entrance  into  the  war  has  em- 
phasized the  following  facts: 

1.  The  essential  solidarity  of  scientific  research  in  all  of  Its  aspects  and  the 
ease  with  which  Investigators  hitherto  concerned  only  with  pure  science  can 
deal  with  military  and  Industrial  problems. 

2.  The  necessity  of  establishing  and  maintaining  close  cooperation  between 
investigators  formerly  separated  into  academic,  industrial,  and  military  groups, 
and  the  immediate  advantage  to  the  nation  which  such  cooperation  has  afforded. 

3.  The  Increased  sense  of  obligation  to  the  state  on  the  part  of  all  men  of 
science  and  their  strengthened  desire  to  render  their  researches  of  the  widest 
possible  value. 

4.  The  advantages  certain  to  result  in  pure  science  from  closer  and  more 
active  cooperation  between  investigators  who  have  specialized  in  its  several 
fields,  and  from  their  contact  with  military  and  Industrial  problems. 

5.  The  urgent  necessity  of  strengthening  the  nation  and  compensatlDg  in 
part  for  the  losses  of  war  by  the  development  of  the  industries  through 
research. 
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6.  The  recognition  by  far-sighted  hMlnstrial  leaders  of  their  obligBtfons  to 
pure  science,  and  their  desire  to  assist  in  providing  adequately  for  its  future 
Support  and  developoi^t 

7.  The  Unportance  of  taking  immediate  advantage  of  the  present  opportunity 
to  promote  the  interests  of  science  and  research. 

The  proposed  scheme  of  international  organization  is  suggested  as  a  means 
of  ntilizing  the  above  facts  to  the  advantage  of  science  and  technology,  and 
for  the  mutual  welfare  of  the  nations  of  the  entente.  It  is  based  on  plans 
for  the  national  organization  of  research,  which  must  be  presented  first. 

S.  EstablUhment  of  national  research  organizations. — The  national  organiza- 
tion in  each  contracting  State  should  be  headed  by  the  corresponding  national 
academy  of  sciences,  because  of  its  close  connection  with  the  Government,  its 
inclusion  of  the  entire  realm  of  the  mathematical,  physical,  and  biological 
sciences,  and  its  previous  international  activities  in  the  interest  of  science  as  a 
whole. 

In  view  of  the  limited  memt)ership  or  scope  of  the  several  national  acade- 
mies, and  the  importance  of  including  in  the  organization  the  most  active 
leaders  of  research  of  each  country,  whether  academy  members  or  not,  the 
following  procedure  is  recommended:  Let  each  national  academy  establish  a 
research  council,  resting  upon  the  charter  of  the  academy  and  thus  sharing 
in  its  national  prestige  and  its  relationship  to  the  Government.  These 
councils  should  be  organized  with  the  cooperation  of  the  leading  national 
societies  interested  in  the  promotion  of  research  in  the  mathematical,  physical, 
and  biological  sciences,  and  their  applications  in  engineering,  medicine,  agri- 
culture, and  other  useful  arts.  The  membership  of  such  research  councils 
should  comprise  representatives  of  three  principal  groups:  The  heads  and 
leading  investigators  of  the  scientific  and  technical  services  of  the  Govern- 
ment, both  military  and  civil;  active  research  workers  in  educational  insti- 
tutions and  research  foundations;  and  leaders  of  research  in  engineering, 
medicine,  agriculture,  and  the  industries.  This  membership  should  change 
from  time  to  time  in  order  to  bring  in  fresh  stimulus  and  ideas  from  all  parts 
of  the  country,  and  to  secure  the  advantages  of  cooperation  with  men  of  the 
widest  range  of  interest.  The  council  should  have  the  active  support  of  the 
best-known  leaders  of  industry,  whose  indorsement  of  its  purposes  would 
weigh  more  heavily  with  the  general  public  than  that  of  men  not  Identified 
with  practical  afTairs. 

Such  an  organization,  in  direct  contact  with  the  military  and  economic 
problems  of  the  Government  and  the  needs  of  science  and  research  in  educa- 
tional institutions,  in  the  industries,  and  in  connection  with  many  aspects  of 
the  public  welfare,  should  be  far  more  effective  than  any  body  more  Bar> 
rowly  conceived.  Necessities  resulting  from  the  war  will  force  extensive 
efl'orts  to  overcome  losses  sustained  in  every  field.  So  long  as  they  are  o|)- 
posed  by  dangerous  enemies,  the  nations  of  the  Entente  must  develop  their 
methods  of  defense  by  means  of  scientific  research.  We  can  no  longer  afford 
to  depend  solely  upon  foreign  sources  of  supply,  but  must  utilize  researcli 
in  order  to  meet  our  many  needs  for  nitrates,  dyestuffs,  and  other  esseotial 
commodities.  The  burdens  of  heavy  taxation  must  be  lightened  by  reducing  the 
cost  of  manufactured  articles  through  research.  The  yield  of  our  cultivated 
fields  must  be  increased  by  the  most  scientific  methods.  The  conditions  of 
labor  must  be  improved  by  every  means  that  research  affords.  The  supply 
of  scientific  investigators,  sadly  depleted  by  the  war,  must  be  made  good  by 
developing  research  in  educational  institutions.  Pure  science,  fundamentally 
important  to  the  State  and  not  appealing  directly  to  superficial  thinkers,  must 
be  aided  as  never  before. 
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In  support  of  all  these  actiyities,  the  common  efforts  of  all  who  realise  the 
importance  of  research,  in  science  and  in  its  applications,  should  be  strongly 
united.  Separate  and  unconnected  movements  to  promote  research  in  any 
field,  carried  out  Independently  by  men  primarily  concerned  with  pure  science, 
industry,  or  medicine,  lose  many  of  the  advantages  which  cooperation  and 
mutual  aid  can  supply.  Thus  the  need  in  each  country  of  a  national  research 
organization,  federating  all  interests  and  preserving  a  Just  balance  between 
the  daims  of  science  in  its  underlying  branches  and  in  its  applications  in  the 
useful  arts,  would  seem  to  be  plainly  indicated. 

There  need  be  no  conflict  between  the  type  of  organization  here  proposed  and 
such  bodies  as  the  advisory  councils  for  scientific  and  industrial  research,  re- 
cently established  as  government  departments  In  England  and  several  of  the 
British  colonies.  Indeed,  a  working  union  between  the  British  Advisory  Council 
and  the  Royal  Society,  with  the  inclusion  of  representatives  from  the  Admiralty, 
the  Ministry  of  Munitions,  the  leading  scientific  and  technical  societies,  and  the 
industries,  could  accomplish  the  purposes  in  view.  The  Advisory  Ck>uncil  would 
continue  to  exercise  its  present  functions,  while  the  proposed  organization, 
federating  research  interests  in  all  fields,  including  munitions,  medicine,  agri- 
culture, fisheries,  and  forestry,  which  do  not  appear  to  lie  within  the  scope  of 
the  advisory  council,  would  provide  the  means  of  securing  the  widest  coopera- 
tion and  the  means  of  utilizing  In  any  field  the  principles  and  methods  whidi 
have  been  developed  elsewhere. 

4,  Establishment  of  an  international  research  organization. — An  international 
federation  of  such  national  organizations  should  provide  the  best  means  of 
meeting  the  general  needs  of  science  and  research,  and  of  securing  the  close 
and  effective  cooperation  between  the  nations  of  the  Entente  that  is  essential 
to  their  future  welfare. 

This  international  body  should  comprise  representatives  of  the  several  na- 
tional research  organizations  and  ultimately  of  special  international  associa- 
tions dealing  with  rese.'irch  In  engineering,  medicine,  agriculture,  and  the 
various  branches  of  science  and  technology.  A  general  meeting  should  be  held 
annually,  but  a  group  of  representatives  should  be  constantly  at  work  in  a 
permanent  office  in  London  or  Paris,  where  frequent  conferences  on  interna- 
tional cooperation  In  research  for  military,  industrial,  or  general  scientific  pur- 
poses would  be  held.  Each  contracting  country  should  be  officially  represented 
at  this  office  by  members  of  the  various  technical  bureaus  and  boards,  military 
and  civil,  which  are  also  represented  in  its  national  research  organization. 
Means  would  thus  be  provided  for  a  constant  interchange  of  ideas,  and  close 
contact  would  be  secured  with  research  In  all  of  its  phases.  Without  sucdi 
close  cooperation  we  can  not  expect  In  the  existing  emergency  to  match  our 
opponents  in  the  development  of  military  devices  or  in  overcoming  Industrial 
difficulties  created  by  the  war. 

At  present,  as  indicated  in  the  accompanying  **  Outline  of  plan  for  an  inter- 
allied research  council,"  we  propose  the  establishment  of  a  body  especially 
adapted  for  war  purposes.  After  the  war,  if  it  should  then  seem  advisable,  the 
scope  of  this  organization  nuiy  be  expanded  to  any  desired  degree,  even  to  the 
inclusion  of  history,  philology,  and  related  subjects.* 

^Tbis  memorandam  was  prepared  in  the  spring  of  1918  and  forwarded  to  the  acad- 
emies of  the  Entente  soon  afterward.  At  the  time  of  the  London  conference  it  was 
evident  that  the  end  of  the  war  was  close  at  hand.  The  delegates  of  the  National 
Academy  therefore  proposed  that  the  national  research  conncils,  as  well  as  the  Inter- 
national body  to  be  formed  by  their  federation,  be  organised  for  service  under  peace 
conditions. 
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After  discussion  by  the  conference,  this  recommendation  for  the 
establishment  in  each  of  the  participating  countries  of  a  national  re- 
search council,  and  the  federation  ^f  these  bodies  to  form  an  inter- 
national research  council,  was  imanimously  adopted. 

RESOLUTIONS  ADOPTED. 

The  following  resolutions  were  adopted  by  the  conference: 

1.  That  it  is  desirable  tliat  the  nations  at  war  with  the  central  powers  with- 
draw from  the  existing  conventions  relating  to  international  scientific  associa- 
tions in  accordance  with  the  statutes  or  regulations  of  such  conventions,  respec- 
tively, as  soon  as  circumstances  permit;  and  that  new  associations  deemed  to 
be  useful  to  the  progress  of  science  and  its  applications  be  established  without 
delay  by  the  nations  at  war  with  the  central  powers,  with  the  eventual  co- 
operation of  neutral  natioua 

2.  That  certain  associations,  such  as  the  metric  convention,  depending  on 
diplomatic  agreements,  be  taken  into  consideration  during  the  peace  negotia- 
tions. 

3.  It  is  not  intended  that  these  measures  be  applied  to  agreements  relating  to 
indispensable  administrative  relations  between  public  services,  such  as  those 
regulating  navigation,  meteorological  telegrams,  railways,  telegraphs,  etc. 

4.  A  committee  of  inquiry  be  constituted  by  the  conference,  the  academies  of 
the  countries  at  war  with  the  central  powers  having  power  to  add  further 
members.  This  committee  shall  prepare  a  general  scheme  of  international  or- 
ganizations to  meet  the  requirements  of  the  various  branches  of  scientific  and 
industrial  research,  including  those  relating  to  national  defense.  (The  com- 
mittee, with  Prof.  Schuster  as  acting  president  will  meet  in  Paris  during  the 
second  fortnight  in  November.) 

5.  Each  of  the  academies  represented  at  the  conference  shall  be  invited  to 
initiate  the  formation  of  a  national  council  for  the  promotion  of  the  researches 
specified  in  resolution  4. 

6.  An  international  council,  having  as  nucleus  the  committee  specified  in 
resolution  4,  stiaU  be  formed  by  the  federation  of  the  national  councUs. 

7.  The  conference  being  of  opinion  that  all  industrial,  agricultural,  and 
medical  progress  depends  on  pure  science,  draws  attention  of  the  various  gov- 
ernments to  the  importance  of  theoretical  and  disinterested  researches,  which 
after  the  restoration  of  peace  should  be  supported  by  large  endowments.  The 
conference  urges  similarly  the  creation  of  large  laboratories  for  experimental 
science,  both  private  and  national. 

Resolved  further: 

8.  That  the  resolutions  of  the  conference,  1  to  7,  be  communicated  by  the 
academies  to  their  respective  Governments. 

9.  That  the  academies  be  requested  to  inform  other  learned  societies  in  their 
req;>ective  countries  of  the  resolutions  adopted  by  the  conference. 

10.  That  the  Royal  Society  be  requested  to  inform,  so  far  as  possible,  the 
bureaus  of  the  international  associations  of  the  resolutions  adopted  by  the 
conference  with  the  request  that  they  should  take  action  in  conformity  with 
them. 

PROPOSALS. 

The  following  proposals  were  submitted  by  Prof.  J.  Massart: 
1.  To  extend  the  system  of  international  exdmnges: 
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(a)  To  effect  a  gratuitous  InterchaRge  of  publications  having  no  commercial 
object  (books,  separate  copies  of  papers,  periodicals,  etc)  between  autbors, 
societies,  universities,  museums,  libraries,  etc. 

(&)  To  allow  all  scientific  establishments  in  the  allied  countries  to  borrow 
bool^  from  all  public  libraries  and  to  provide  for  gratuitous  postal  trans- 
mission. 

2.  To  unify  the  courses  of  study  at  the  universities  so  as  to  render  possible — 
(a)  The  exchange  of  students,  who  might  then  pursue  their  studies  partly  in 

one  and  partly  in  another  country. 

(5)  The  exchange  of  professors,  perhaps  Including  the  exchange  of  sdentlllc 
men  who  do  not  belong  to  the  teaching  profession,  such  as  astronomical  ob- 
servers, librarians,  curators  of  museums,  etc. 

3.  To  organize  the  publication  of  bibliographical  works  in  all  branches  of 
science  so  as  to  render  the  allied  countries  independent  of  such  works  as 
Centralblatt,  Jahresberlcht.  The  Government  should  support  such  enterprises 
by  subscribing  to  them. 

M.  Bigourdan  submitted  the  following  proposal : 

That  it  is  desirable  to  establish  a  uniform  bibliographical  notation  relating 

to  the  whole  extent  of  our  knowledge  in  pure  and  applied  science,  philosophy, 

literature,  etc. 

And  it  was 

Resolved,  That  M.  Bigourdan's  proposals  be  referred  to  the  committee  con- 
stituted under  resolution «4,  recommending  them  to  their  careful  consideration. 

And  it  was  further 

Resolved,  That  the  proposals  formulated  by  Prof.  Massart,  with  the  sugges- 
tions of  Messrs.  Vol  terra  and  Hardy,  be  referred  to  the  committee  contemplated 
under  resolution  4,  recommending  them  to  their  careful  consideration. 

The  question  of  expulsion  of  enemy  foreign  members  from  scien- 
tific societies  was  also  discussed,  but  as  the  sense  of  the  meeting 
seemed  to  be  that  the  declaration  introducing  the  resolutions  passed 
by  the  conference  defined  sufficiently  the  attitude  of  the  allied 
academies  toward  the  men  of  science  of  the  central  powers,  no  fur- 
ther action  was  taken. 

PARIS  CONFERENCE. 

In  accordance  with  the  decision  of  the  London  conference,  a  second 
interallied  conference  was  held  in  Paris  under  the  auspices  of  the 
Paris  Academy  of  Sciences  from  November  26  to  November  29,  1918. 
This  conference  was  attended  by  the  following  delegates : 

Belgium. — Ch.  de  la  Valine  Poussin,  Georges  Lecointe,  J.  Massart 

Brazil.— C.  D.  de  Carvalho. 

United  States.— H.  A.  Bumstead,  J.  J.  Carty,  W.  F.  Durand,  S.  Flexner, 
G.  E.  Hale,  A.  A.  Noyes. 

France. — B.  Baillaud.  G.  Bigourdan,  Charles  Flahault,  Leon  Guignard,  Albin 
Haller,  A.  Lacroix,  Charles  I^llemand,  Gabriel  Lippmann,  Charles  Moureu, 
Paul  Painlev4,  Emile  Picar^,  Edmond  Perrler,  Emile  Roux. 

Great  Britain.— Sir  F.  W.  Dyson,  P.  F.  Frankland,  J.  H.  Jeans,  C.  G.  Knott, 
H.  G.  Lyons,  E.  A.  Schafer,  Arthur  Schuster,  S.  Sherrington,  £.  H.  StarUug. 
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Italy. — (^audenzlo  Fantoli,  Raffaello  Nasini,  Vlncoizo  Reioa,  Annibale  Ricc(k 
Vito  Volterra. 
Japan. — Jojl  Saknrai,  Aikichi  Tanakadate. 
Poland. — ^Ladislas  Micklewlcz. 
Portugal. — Bettenconrt  Rodriguez. 

Roumania. — Dragomlr  Hurmuzesco.  G.  Marinesco,  L.  Mrazec,  Al.  A.  Soutzo. 
Serbia.— Michel  Petrovli*,  J.  2uJovl(5. 

RESOLUTIONS. 

The  International  Research  Council,  proposed  in  the  resolutions 
adopted  in  London,  was  provisionally  constituted  of  the  delegates 
attending  the  Paris  conference,  with  the  understanding  that  the 
various  national  research  councils  would  take  their  place  in  the  fed- 
eration as  soon  as  they  are  formed.  An  executive  committee  of  five 
members,  consisting  of  Messrs.  Picard  (chairman),  representing 
France;  Schuster  (secretary),  representing  Great  Britain;  Lecointe, 
representing  Belgium;  Volterra,  representing  Italy;  and  Hale,  rep- 
resenting the  United  States,  was  appointed  to  study  in  detail  the 
questions  presented  to  the  conference  and  to  undertake  Various  other 
duties  indicated  in  the  resolutions  given  below : 

RESOLUTIONS. 

L  That  the  committee  of  inquiry  referred  to  in  article  4  of  the  conference 
of  London  shall  temporarily  assume  the  functions  of  the  federation  of  national 
councils  contemplated  in  the  resolutions  passed  at  London,  and  shall  adopt  the 
title  of  "  International  Research  Council.*' 

2.  That  each  academy  or  Government  represented  on  the  committee  of  inquiry 
may  at  any  time  add  to  their  delegates  representatives  of  a  national  research 
councU  of  the  type  contemplated  in  resolution  5  (London)  or  other  similar 
body. 

3.  That  the  International  Research  Council  at  once  appoint  an  executive  com- 
mittee of  five  members,  which  shall  deal  with  all  matters  referred  to  it  by 
the  International  Research  CouncU. 

4.  That  the  executive  committee  shall  take  into  consideration  scientific  or 
industrial  projects  of  an  international  nature  coming  under  the  scope  of  resolu- 
tion 4  (London),  and  more  especially  those  concerning  the  formation  of  new 
associations,  which  shall  be  submitted  to  it  by  any  academy  represented  at  the 
conference  or  by  any  group  of  delegates  either  of  the  academies  or  of  the 
National  Research  Councils.  For  this  purpose  the  committee  shall  consult  those 
bodies  or  persons  whom  it  considers  most  suitable. 

5.  That  the  executive  committee  shall  appoint  separate  special  committees 
to  consider  in  detail  the  formation  of  the  new  associations  resolved  upon  in 
resolution  1  (London)  in  addition  to  those  decided  upon  at  the  present  meeting. 

The  members  of  these  special  committees  need  not  be  members  of  the  Inter- 
national Research  Ck)uncil.  Any  special  committee  may  appoint  additional 
members  by  a  vote  in  which  not  less  than  two-thirds  of  the  total  committee  are 
favorable. 

6.  The  executive  committee  shall  have  power  to  summon  meetings  of  the 
International  Research  CounciL 
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7.  The  executive  committee  shall  summon  a  meeting  of  the  International 
Research  Council  as  soon  as,  In  their  opinion,  the  body  Is  In  a  position  to 
assume  its  final  form  as  contemplated  In  resolution  6  (London).  The  members 
of  the  executive  committee  shall  then  retire  from  their  offices. 

8.  In  the  case  of  organizations  which  do  not  come  within  the  scope  of  any 
of  the  committees  appointed  at  this  meeting,  as  well  as  in  cases  in  which 
new  organizations  seem  desirable,  the  executive  committee  may  consult  those 
bodies  or  persons  whom  It  considers  most  suitable. 

9.  There  shall  be  established  under  the  direction  of  the  executive  committee 
an  administrative  bureau,  which  shall  be  responsible  for  the  correspondence, 
the  custody  of  docum«its.  and  administration. 

DECLARATION  OF  POIJCT. 

The  International  Research  Council  recognizes  that  all  great  advances  in 
science  are  Initiated  by  individual  efforts,  and  that  it  has  become  increasingly 
necessary  to  encourage  these  efforts.  It  Includes  therefore  within  its  functions 
the  task  of  actively  encouraging  all  endeavors  to  supply  the  means  and  freedom 
necessary  to  those  capable  of  conducting  scientific  researches  of  a  high  order. 

Resolutions  were  also  adopted  relating  to  the  bodies  constituting 
the  International  Research  Council  and  providing  for  the  formation 
of  committees  to  study  (1)  international  services  for  the  exchange 
of  scientific  publications  and  the  loan  of  books  and  manuscripts;  (2) 
the  international  use  of  existing  laboratories  and  the  establishment  of 
additional  ones;  and  (3)  the  preparation  of  a  comparative  examina- 
tion of  the  university  programs  of  the  allied  countries.  The  con- 
ference also  took  steps  to  initiate  the  formation  of  an  International 
Astronomical  Union,  to  deal  with  all  such  questions  as  have  hitherto 
been  included  in  the  work  of  the  Committee  on  the  International 
Charter  of  the  Heavens,  the  International  Union  for  Cooperation  in 
Solar  Research,  and  other  similar  bodies ;  and  an  International  Greo- 
physical  Union,  dealing  v^rith  geodesy,  meteorology,  terrestrial  mag- 
netism and  atmospheric  electricity,  and  seismology  and  vulcanology. 

A  plan  for  an  International  Chemical  Council  was  also  prepared 
and  presented  to  the  executive  committee  for  consideration  and  action. 

REPORT  OP  THE  PATENT  COMMITTEE. 

In  1917  the  Commissioner  of  Patents,  with  the  approval  of  the 
Secretary  of  the  Interior,  requested  the  National  Research  Council  to 
appoint  a  committee  to  investigate  the  Patent  Office  and  patent  sys- 
tem, v^rith  a  viev7  to  increasing  their  effectiveness,  and  to  consider 
v^rhat  might  be  done  to  make  the  Patent  Office  a  more  truly  national 
institution  and  more  vitally  useful  to  the  industrial  life  of  the  coun- 
try. This  request  v^ras  made  by  Mr.  Thomas  Ewing,  at  that  time 
Commissioner  of  Patents,  and  subsequently  a  member  of  our  Patent 
Committee. 
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The  National  Research  Council,  in  compliance  with  this  request, 
appointed  a  Patent  Committee,  consisting  of  Dr.  W.  F.  Durand, 
chairman;  Drs.  Leo  H.  Baekeland  and  M.  I.  Pupin,  scientists  an  1 
inventors;  Drs.  R.  A.  Millikan  and  S.  W.  Stratton,  physicists;  Dr. 
Reid  Hunt,  investigator  in  medical  science;  and  Messrs.  Frederick 
P.  Fish,  Thomas  Ewing,  and  Edwin  J.  Prindle,  patent  lawyers. 
On  the  departure  of  Dr.  Durand  for  Europe,  Dr.  Baekeland  was 
appointed  acting  chairman  of  the  committee. 

The  Patent  Committee,  believing  the  American  patent  system  to  be 
one  of  the  most  potent  factors  in  the  development  of  the  prosperity 
of  the  country,  and  serving  as  a  high  incentive  to  invention  and  as  an 
instigator  of  much  of  the  activity  which  has  led  to  the  development 
of  new  methods  and  devices  of  great  service  in  the  war,  has  appre- 
ciated the  importance  of  investigating  the  Patent  Office  and  the 
patent  system  with  special  care,  in  the  hope  of  increasing  their  effec- 
tiveness in  harmony  with  the  possibilties  afforded  by  modem  develop- 
ment in  other  fields. 

As  the  result  of  an  extended  investigation  the  committee  has  pro- 
posed a  program  limited  to  but  four  features,  because  it  believes 
these  features  to  be  of  such  fundamental  importance  that  their  enact- 
ment into  law  would  strengthen  the  entire  system,  and  directly  or 
indirectly  establish  it  upon  a  new  and  much  more  advantageous 
footing  before  Congress  and  the  public;  and  because  a  simple  pro- 
gram would  be  more  likely  to  secure  greater  degree  of  unanimity  of 
opinion  in  its  support  than  would  be  possible  if  the  program  were 
more  extended.    The  four  proposals  of  the  committee  are  as  follows : 

(1)  The  establishment  of  a  single  court  of  patent  appeals  that 
will  have  jurisdiction  of  appeals  in  patent  cases  from  all  the  United 
States  district  courts  throughout  the  country  in  place  of  the  nine 
independent  circuit  courts  of  appeals  in  which  appellate  jurisdiction 
is  now  vested;  (2)  that  the  Patent  Office  be  made  a  separate  institu- 
tion, independent  of  the  Department  of  the  Interior  or  of  any  other 
department;  (3)  a  substantial  increase  in  the  force  and  salaries  of  the 
Patent  Office;  and  (4)  that  section  4921  of  the  Revised  Statutes  of 
the  United  States  be  so  amended  as  to  enable  the  patentee  in  all 
suits  where  the  patent  has  been  found  valid  and  infringed  to  recover 
at  least  a  reasonable  royalty,  and  to  provide  for  a  money  recovery  in 
the  great  majority  of  patent  suits  where  no  recovery  would  otherwise 
be  possible. 

The,  report  of  the  committee,  which  deserves  the  most  careful  con- 
sideration by  Congress,  presents  strong  arguments  in  support  of  its 
proposals,  and  is  accompanied  by  bills  intended  to  carry  them  into 
effect.  It  will  be  published  separately  as  a  bulletin  of  the  National 
Research  Council. 
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One  of  the  most  striking  consequences  of  the  war  is  the  increasing 
general  realization  of  the  primary  importance  of  scientific  research 
to  the  whole  question  of  national  defense,  as  well  os  to  the  successful 
prosecution  of  industry  and  the  greatest  measure  of  economy  of  re- 
sources after  the  war.  The  necessity  of  resear^'h  work  as  the  only 
means  of  solving  many  military  and  industrial  problems  raised  by 
the  war  was  realized  by  the  British,  who,  despite  the  stress  of  war, 
have  adopted  a  comprehensive  scheme,  under  the  supervision  of  a 
special  committee  of  the  Privy  Council,  to  which  Parliament  has 
voted  a  sum  of  one  million  sterling.  This  fact  in  itself  shows  the 
importance  which  the  British  attach  to  the  organization  and  prose- 
cution of  industrial  research;  and  action  in  the  same  general  direc- 
tion has  already  been  taken  by  France,  Australia,  Canada,  and  New 
Zealand,  not  to  mention  Germany,  which  has  long  been  awake  to  this 
need. 

Impressed  by  the  great  importance  of  promoting  the  applica- 
tion of  science  to  industry  in  this  country,  the  National  Research 
Council  took  up  the  question  of  the  organization  of  industrial  re- 
search in  the  belief  that  this  matter  should  be  furthered  in  every  way 
possible  and  as  rapidly  as  may  be,  for  the  following  reasons :  In  the 
first  place,  because  of  the  necessity  for  rapid  technical  advance  in 
many  industries,  if  we  are  to  compete  successfully' with  other  nations; 
secondly,  because  any  steps  taken  in  this  direction  will  react  inmie- 
diately  to  further  the  general  appreciation  of  science  and  of  its  use- 
fulness when  applied ;  thirdly,  because  the  present  time  is  conducive 
to  the  growth  of  new  ideas — indeed,  such  a  favorable  opportunity 
may  not  recur.  The  matter  has  been  very  well  put  by  Mr.  Elihu 
Boot,  who,  at  a  meeting  called  to  discuss  this  general  question  made 
remarks,  in  part,  as  follows: 

I  have  no  JustlticatloD  for  expressing  views  about  scientific  and  Industrial 
research  except  the  sympathetic  interest  of  an  observer  for  many  years  at  rather 
close  range.  One  loolclng  on  comes  to  realize  two  things:  One  is  the  conquest 
of  practical  life  by  science ;  there  seems  to  be  no  department  of  human  artivity 
In  which  the  rule-of-thumb  man  has  not  come  to  realize  that  science,  which  be 
formerly  despised,  is  useful  beyond  the  scope  of  his  own  individual  experience. 
The  other  is  that  science,  like  charity,  should  heg^n  at  home,  and  has  done  so 
very  Imperfectly.  Science  has  been  arranging,  classifying,  methodizing,  simpU- 
fylng  everything  except  itself.  It  has  made  possible  the  tremendous  modem 
development  of  the  power  of  organization  which  has  so  multiplied  the  effective 
power  of  human  effort  as  to  make  the  differences  from  the  past  seem  jto  be  of 
kind  rather  than  of  degree.  It  has  organized  itself  very  imperfectly.  Scientific 
men  are  only  recently  realizing  that  the  principles  which  apply  to  success  on  a 
large  scale  in  transportation  and  manufacture  and  general  staff  work  apply  to 
them;  that  the  difference  between  a  mob  and  an  army  does  not  depend  upon 
occupation  or  purpose  but  upon  human  nature ;  that  the  effective  power  of  a 
great  number  of  scientific  men  may  be  increased  by  organization  Just  as  the 
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effective  power  of  a  great  ntimber  of  laborers  may  be  Increased  by  military 
di8cipl)ne.    ♦    •    ♦ 

-  Under  the  international  competitionM  of  peace  ♦  ♦  ♦  tke  same  iiower  of 
science  wliicli  lias  so  amazingly  increased  the  productive  capacity  of  mankind 
during  the  past  century  will  be  applied  again,  and  the  prizes  of  industrial  and 
commercial  leadership  will  fall  to  the  nation  which  organizes  its  s<  ientiflc  forces 
most  effectively. 

The  National  Research  Council  considers  that  cooperation  between 
capital,  labor,  science,  and  management  constitutes  the  best  general 
means  of  financing  and  directing  the  extended  laboratory  investiga- 
tions and  the  large-scale  experimental  and  developmental  work  re- 
quired for  adequate  industrial  research.  Accordingly  it  inaugurated 
an.  Industrial  Research  Section  to  consider  the  best  methods  of  achiev- 
ing such  organization  of  research  within  an  industry  or  group  of 
related  industries — e.  g.,  industries  using  the  same  raw  materials  or 
with  similar  waste  products.  A  report  of  the  work  of  this  Section 
may  be  found  on  page  64. 

FINANCIAL  SUPPORT. 

As  stated  in  the  last  Annual  Report  of  the  Research  Council,  its 
financial  support  at  the  outset  was  derived  from  a  few  personal  con- 
tributions and  from  the  action  of  the  Engineering  Foundation,  which 
placed  its  secretary  at  the  services  of  the  Council  and  devoted  its  in- 
come to  the  Council's  work.  The  action  of  the  Chief  Signal  Officer 
in  requesting  the  Council  to  organize  the  Science  and  Research  Divi- 
sion of  the  Signal  Corps,  and  in  providing  appropriations  for  the 
support  of  its  work,  afforded  the  means  of  conducting  much  research 
primarily  useful  to  the  Signal  Corps  and  Aircraft  Production  Board, 
but  also  of  great  value  to  other  branches  of  the  service.  Large  funds 
for  the  general  purposes  of  the  council  were  not  forthcoming,  how- 
ever, until  the  Carnegie  Corporation  made  on  June  6,  1917,  an  initial 
appropriation  of  $50,000,  which  was  followed  by  an  additional  ap- 
propriation of  $100,000  from  the  same  source  on  May  20,  1918.  The 
Rockefeller  Foundation  also  recognized  the  possibilities  of  the  Coun- 
cil's work  in  organizing  research,  and  on  February  27,  1918,  appro- 
priated $50,000  for  the  work  of  the  Division  of  Medicine  and  Related 
Sciences.  The  Council  is  also  indebted  to  Dr.  W.  W.  Keen  for  a  gift 
to  the  Division  of  Medicine  and  Related  Sciences  of  $483.57,  the  royal- 
ties of  his  book  entitled  "  The  Treatment  of  War  Wounds."  Special 
grants  from  both  the  War  and  Navy  Departments  were  made  to  cover 
the  expenses  of  various  investigations  organized  by  the  Council,  and 
on  January  7, 1918,  the  President  authorized  a  grant  of  $29,250  from 
his  special  fund,  through  the  Council  of  National  Defense.  The 
second  important  appropriation  from  the  President's  fund  was  the 
sum  of  $38,400,  to  provide  for  the  initial  work  of  the  Research  Infor- 
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mation  Committee.  Subsequent  grants  were  also  made  by  the  Presi- 
dent to  provide  for  the  organization  of  our  office  in  Bome  and  for 
other  expenses  of  the  Council.  The  last  grant  from  this  source  was 
authorized  on  September  11,  1918,  and  provided  $61,000  for  the  ex- 
penses of  the  Research  Information  Service  and  general  expenses  of 
the  council  during  the  first  six  months  of  1919. 

Of  these  appropriations  to  the  Council,  those  which  were  available 
for  use  during  the  fiscal  year  ending  June  30, 1919,  are  as  follows: 

Carnegie  Corporation '. $100, 000. 00 

W.  W.  Keen 483. 57 

RockefeUer  Foundation *  50,  000. 00 

President's  fund 122, 000. 00 

272, 483. 57 

The  disbursement  of  these  funds  is  shown  in  the  treasurer's  report^ 
which  is  appended. 

The  conclusion  of  the  war,  and  the  necessity  of  providing  ample 
funds  for  the  continuation  of  the  Council's  work  under  peace  condi- 
tions have  led  to  a  careful  consideration  of  the  best  means  of  securing 
financial  support  in  the  future.  The  Eockefeller  Foundation  has 
made  an  additional  appropriation  of  $15,000  for  the  work  of  the 
Division  of  Medicine  and  Related  Sciences,  and  the  Bell  Telephone 
System,  at  the  request  of  Mr.  Theodore  Vail,  has  guaranteed  $25,000* 
per  year  toward  the  expenses  of  the  Coimcil  on  condition  that  $250,000 
per  year  for  five  years  be  secured.  It  is  hoped  that  the  efforts  which 
are  now  being  made  to  obtain  funds  from  private  sources,  and  also  to 
secure  further  appropriations  from  the  Government  for  the  Research 
Information  Service  and  for  other  activities  of  the  Council,  will  soon 
meet  with  success. 

PERMANENT  ORGANIZATION. 

Much  time  has  been  devoted  during  the  year,  especially  since  the 
signing  of  the  armistice,  to  the  preparation  of  a  permanent  scheme  of 
organization  for  the  Coimcil.  During  the  absence  of  the  chairman 
in  Europe,  the  acting  chairman,  Dr.  John  C.  Merriam,  requested  each 
of  the  divisions  of  the  Research  Council  to  give  special  consideration 
to  this  problem.  The  results  of  their  studies  have  been  utilized  by  a 
special  committee  in  preparing  a  plan  of  organization  which  has  been 
further  developed  by  the  executive  board  of  the  Research  Council  and 
the  Council  of  the  National  Academy. 

The  scheme  of  organization  in  divisions,  which  group  together 
representatives  of  related  branches  of  science  and  technology,  has 
proved  so  satisfactory  during  the  period  of  the  war  that  it  will  be 
continued,  with  such  minor  modifications  as  appear  desirable.    The 

iThe  unexpended  portion  of  this  grant  reverted  to  the  Rockefeller  Foundation  on  Dec- 
81,  1918.   . 
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principle  of  rendering  the  Council  an  effective  federation  of  the  lead- 
ing research  agencies  of  the  country  will  be  perfected  through  the 
provision  that  the. majority  of  the  members  of  each  division  shall 
consist  of  representatives  of  leading  national  scientific  and  technical 
societies.  Thus  the  Engineering  Division,  already  partially  consti- 
tuted under  the  new  plan  of  organization,  includes  representatives 
of  the  American  Society  of  Civil  Engineers,  the  American  Institute 
of  Mining  Engineers,  the  American  Society  of  Mechanical  Engineers, 
the  American  Institute  of  Electrical  Engineers,  the  Western  Society 
of  Engineers,  the  American  Society  for  Testing  Materials,  the  So- 
ciety of  Automotive  Engineers,  and  the  Illuminating  Engineering 
Society,  to  which  representatives  of  other  societies  and  research  or- 
ganizations will  be  added  in  the  future.  The  Divisions  of  Physical 
Science,  of  Chemistry  and  Chemical  Technology,  of  Geology  and 
Geography,  of  the  Medical  Sciences,  of  Biology  and  Agriculture,  and 
of  Anthropology  and  Psychology  will  be  similarly  constituted  of  the 
representatives  of  the  leading  national  societies  in  these  subjects,  to- 
gether with  certain  members  at  large,  so  chosen  as  to  render  the  mem- 
bership of  each  division  best  adapted  to  secure  effective  cooperation  in 
its  field.  Representatives  of  the  Government  will  be  appointed  by  the 
President  of  the  United  States,  as  heretofore,  and  the  heads  of  the 
scientific  and  technical  bureaus  of  the  Army  and  Navy  and  of  the 
civil  departments,  grouped  together  in  the  Government  Division 
of  the  Council,  will  be  in  a  position  to  arrange  for  cooperation  be- 
tween these  bureaus.  Such  representatives,  together  with  those 
drawn  from  universities  and  research  foundations  and  from  in- 
dustrial laboratories,  will  constitute  a  thoroughly  comprehensive 
organization  of  the  research  interests  of  the  country. 

But  the  Research  Council  is  something  very  different  from  a 
scientific  society,  holding  occasional  meetings  for  the  reading  of 
papers.  Each  of  its  divisions  meets  frequently,  and  during  the  in- 
tervals between  these  meetings  the  work  of  the  division  is  conducted 
by  a  chairman,  resident  in  Washington  during  his  term  of  oflSce, 
together  with  a  vice  chairman  and  a  small  executive  committee.  In 
addition  there  are  the  permanent  officers  of  the  council,  who  devote 
their  whole  time  to  its  work  and  maintain  its  continuity.  More  com- 
plete details  may  be  found  in  the  appended  plan  of  organization  as 
finally  adopted  by  the  Executive  Board  of  the  Council  and  by  the 
Council  of  the  National  Academy  of  Sciences  (p.  109). 

REPORTS  OF  DIVISIONS. 

DIVISION  OP  GENERAL  RELATIONS. 

AsTHXTX  A.  Notes,  Chairman. 

Foreign  Relations. — ^The  Foreign  Relations  Section  has  hitherto 
consisted  of  the  chairman  of  the  Council  and  a  few  members  who  have 
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given  special  attention  to  international  questions.  Its  chief  work 
has  been  the  study  of  plans  for  international  organization  which 
have  taken  definite  form  in  the  establishment  of  the  International  Re- 
search Council  and  in  the  initiation  of  some  of  the  special  interna- 
tional bodies  which  are  to  be  associated  with  it.  The  section  will 
soon  be  established  as  the  Division  of  Foreign  Relations  under  the 
new  scheme  of  organization,  and  will  then  include  representatives  of 
the  leading  international  scientific  and  technical  associations  in  which 
the  United  States  takes  part. 

Industrial  Relations. — ^In  pursuance  of  the  general  plan  mentioned 
on  a  previous  page,  the  Research  Council  formed  an  advisory  com- 
mittee composed  of  men  able  to  foresee  the  general  benefits  which 
would  certainly  follow  from  the  further  progress  of  science  and  from 
a  more  general  and  more  thorough  application  of  science  to  industry. 
The  present  membership  of  the  advisory  committee  is  as  follows: 
Theodore  N.  Vail  (chairman),  Cleveland  H.  Dodge,  George  Eastman, 
E.  H.  Gary,  A.  W.  Mellon,  Pierre  S.  Du  Pont,  H.  S.  Pritchett,  Edwin 
Wilbur  Rice,  Jr.,  Elihu  Root,  Ambrose  Swasey. 

The  active  work  of  the  Section  was  imdertaken  in  cooperation  with 
the  Engineering  Foundation ;  and  at  a  meeting  held  in  New  York  on 
May  29, 1918,  at  which  most  of  the  members  of  the  advisory  commit- 
tee were  present,  the  following  group  was  chosen  to  conduct  this 
work:  John  Johnston  (chairman) ;  L.  H.  Baekeland,  Naval  Consult- 
ing Board;  G.  K.  Burgess,  Bureau  of  Standards;  F.  G.  Cottrell,  Bu- 
reau of  Mines;  A.  D.  Flinn,  secretary  of  Engineering  Foundation; 
C.  E.  K.  Mees,  Research  Laboratory,  Eastman  Kodak  Company; 
Walter  Rautenstrauch,  Columbia  University;  W.  R.  Whitney,  Re- 
search Laboratory,  General  Electric  Company. 

It  was  considered  that  the  first  work  to  be  undertaken  should  be 
propaganda,  and  it  was  planned  to  issue  a  series  of  bulletins  written 
by  men  competent  to  deal  with  various  aspects  of  the  general  subject 
The  demands  of  the  war  upon  the  time  of  these  men,  however,  have 
delayed  this  plan,  but  it  will  be  put  into  operation  in  the  near  future. 

As  an  illustration  of  the  fact  that  the  industries  in  this  country  are 
awakening  to  the  importance  of  industrial  research,  it  may  be  men- 
tioned  that  the  National  Association  of  Cotton  Manufacturers  at 
their  annual  meeting  in  May  devoted  an  afternoon  to  consideration 
of  "  Research  as  an  aid  to  industrial  efficiency  " ;  the  addi-esses  made 
at  this  meeting  have  been  republished.  (Transactions  of  the  National 
Association  of  Cotton  Manufacturers,  103-104,  545-592, 1918.)  At  the 
instance  of  the  Industrial  Relations  Section  of  the  Research  Council 
a  topical  discussion  on  cooperation  in  industrial  research  was  held  at 
the  meeting  of  the  American  Society  for  Testing  Materials,  which 
took  place  in  Atlantic  City  on  June  26,  1918.  This  session  was 
largely  attended,  and  those  present  evinced  considerable  interest  in 
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the  matter.  A  full  report  of  this  discussion  has  been  printed  in  the 
Proceedmgs  of  the  Society  (VoL  XVIII,  Part  II,  pp.  l-<8, 1918). 

It  was  thought  desirable  to  draft  some  concrete  schemes  for  coop- 
erative research,  silnilar  to  those  which  have  been  formulated  by  the 
British  Advisory  Council  for  Scientific  and  Industrial  Besearch,  and 
an  opportunity  to  do  this  was  afforded  by  the  newly  organized  Ameri- 
can Zinc  Institute,  which  requested  the  chairman  of  the  Section  to 
speak  at  its  meeting  in  St.  Louis  on  July  31, 1918,  on  the  ^  Value  of 
cooperative  research  work  in  the  development  of  the  zinc  industry.*' 
The  interest  shown  in  this  paper,  which  has  been  published  in  the 
Proceedings  of  the  American  Zinc  Institute,  1918  (pp.  49-55),  led 
the  chairman  to  draft  a  provisional  prospectus  of  a  zinc  research 
association.  This  prospectus  was  sent  to  the  members  of  the  Section, 
and  with  their  approval  was  submitted  to  the  American  Zinc  In- 
stitute, who  are,  we  understand,  giving  this  question  very  careful 
consideration. 

One  of  the  important  industries  upon  which  a  large  number  of 
other  industries  depend  is  the  refractories  industry.  This  is  more 
of  a  key  industry  than  might  at  first  sight  appear  to  be  the  case.  For 
instance,  successful  metallurgical  practice  depends  upon  satisfactory 
refractory  furnace  linings,  and  the  need  of  chemical  porcelain  and 
glass  is  too  well  known  to  require  further  emphasis  here.  This  in- 
dustry has  been  in  a  relatively  backward  state  in  this  country,  and  as 
most  of  the  manufacturers  engaged  in  it  work  upon  a  relatively  small 
scale,  it  seemed  to  offer  an  exceptional  opportunity  for  the  establish- 
ment of  a  research  association.  Accordingly  a  scheme  was  drafted 
by  Dr.  E.  W.  Washburn,  chairman  of  the  Committee  on  Ceramic 
Chemistry,  of  the  Council.  This  scheme  is  being  presented  to  those 
interested  in  refractories  and  will  be  published  in  the  near  future. 
In  this  case,  however,  it  is  questionable  if  it  will  be  feasible  in  the 
immediate  future  to  get  the  manufacturers  together;  but  it  may  be 
possible  to  arrange  for  research  carried  out  by  an  organization  sup- 
ported by  the  users  of  refractories  who,  perhaps,  are  even  more  in- 
terested in  the  improvement  of  refractories  than  are  the  present 
manufacturers.  Indeed,  at  a  recent  meeting  of  the  Section  it  was 
considered  that  in  many  cases  this  might  be  the  better  way  to  proceed, 
and  active  steps  toward  the  formation  of  an  organization  for  alloy 
research  on  this  basis  are  being  taken. 

Section  on  Relations  with  Educational  Institutions  and  State  Oom* 
mittees. — ^The  sections  on  state  council  relations  (through  state  re- 
search committees)  and  on  research  in  educational  institutions  have 
been  combined  into  one  Section  on  Relations  with  Educational  Insti- 
tutions and  State  Committees,  with  Dr.  J.  C.  Merriam  as  chairman, 
on  account  of  the  close  relation  of  the  problems  with  which  the 
former  two  sections  had  to  deaL 
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The  following  states  have  formed  committees  on  scientific  research 
of  their  state  councils,  cooperating  with  the  National  Kesearch  C!oun- 
cil:  Arizona,  California,  Illinois,  Indiana,  Minnesota,  New  Hamp- 
shire, Oklahoma,  Oregon,  Tennessee,  Utah,  and  Washington.  Uni- 
versity research  committees  have  been  formed  in  88  institutions  of 
learning.  In  some  states  these  committees  have  been  extremely  active 
on  emergency  problems  which  have  been  carried  forward  through 
many  special  subcommittees.  Throughout  the  war  it  has  been  the 
policy  of  the  Research  Council  to  encourage  state  scientific  com- 
mittees, scientific  institutions,  and  scientific  men  to  undertake  at  their 
own  initiative  such  investigations  as  might  bear  (m  the  successful 
prosecution  of  the  war,  and  to  invite  their  cooperation  in  the  solution 
of  emergency  problems  forwarded  to  them.  In  some  cases  special 
appropriations  were  made  by  the  states  to  assist  research  ccnnmittees 
and  many  institutions  applied  their  research  facilities  to  war  work. 
Investigations  thus  undertaken  frequently  became  so  promising  in 
their  initial  stages  that  they  were  taken  over  completely  by  federal 
or  state  authorities  for  continuation  at  government  expense.  The 
census  of  research  men  conducted  in  the  states  and  institutions  led 
to  the  recognition  of  investigators  needed  in  government  service, 
both  civil  and  military.  Many  men  have  thus  entered  the  national 
service  through  the  activities  of  the  state  and  university  research 
committees  in  cooperation  with  the  National  Research  Council.  The 
service  rendered  the  federal  government  in  promoting  the  war  has 
fully  justified  the  establishment  of  state  and  university  research  com- 
mittees. The  results  of  this  imdertaking  have  been  larger  than  could 
have  been  anticipated.  At  the  same  time  a  stimulus  for  scientific 
research  has  been  created  throughout  the  nation  which  wiU  be  of 
the  highest  importance  in  times  of  peace. 

Reports  of  individual,  state,  and  university  research  committees 
are  being  published  by  the  state  councils  of  defense  and  by  the  insti- 
tutions. 

At  the  request  of  the  War  Department's  committee  on  educati<m 
and  special  training  the  section  has  reviewed  the  qualifications  of 
research  men  within  draft  limits  for  selection  for  governmental 
research  work.  The  Research  Council  has  accepted  membership  in 
the  American  Emergency  Council  on  Education  and  has  kept  in  close 
touch  with  this  organization,  which  has  done  important  work  in 
bringing  together  the  educational  interests  of  the  country,  originally 
for  war  purposes,  and  since  the  armistice  in  connection  with  recon- 
struction problems.  The  Section  has  assembled  a  large  amount  of 
research  information  from  the  states  and  institutions,  which  has 
been  distributed  through  the  Research  Information  Service.  It  has 
also  undertaken  the  compilation  of  research  funds  and  fellowdiipe 
available  in  the  United  States  for  research. 


Digitized  by 


Google 


RBPOBT  NATIONAL  RESEABGH  GOUNOIL.  67 

The  aniversity  research  committees  will  naturally  continue  with- 
out much  change  in  (organization  or  policy  after  the  close  of  the 
wat.  At  the  request  of  the  committee,  the  Bureau  of  Education 
has  undertaken  to  bring  together  organized  information  concern- 
ing the  present  status  of  research  work,  of  the  training  of  investi- 
gators, and  of  research  staffs  in  educational  and  research  institu- 
tions. One  of  the  purposes  is  to  determine  whether  the  supply  of 
men  being  trained  for  future  work  in  various  fields  of  research  seems 
sufficiently  large  to  meet  the  needs  of  the  country.  Another  aim  is 
to  study  the  possibilities  of  fundamental  university  work  after  the 
war. 

Special  Committee  on  Education  and  Special  Traimng  (J.  C.  Mer- 
riam,  chairman). — ^At  the  request  of  the  Committee  on  Education 
and  Special  Training  of  the  War  Department,  this  Conmiittee  has 
undertaken,  in  cooperation  with  the  Divisions  of  Science  and  Tech- 
nology, the  preparation  of  courses  of  instruction  in  the  sciences  con- 
tributing to  the  training  of  men  preparing  for  military  service  and 
later  more  particularly  of  men  enlisted  in  the  Students'  Army 
Training  Corps  at  educational  institutions.  These  courses  of  study 
have  been  forwarded  by  the  War  Department  to  the  institutions  in 
mimeographed  form  and  have  been  of  service  in  reorganizing  cur- 
ricula for  the  mobilization  of  their  resources  to  meet  the  educa- 
tional emergency  needs  of  the  Army  and  Navy.  In  some  cases  the 
science  curricula  have  been  expanded  to  syllabi  and  textbooks. 

The  committee  has  served  as  the  connecting  link  between  the 
Divisions  of  Science  and  Technology  of  the  Council  and  the  War  De- 
partment's Committee  on  Education  and  Special  Training  in  placing 
educational  institutions  on  a  war  basis.  It  has  cooperated  with  the 
War  Department's  committee,  the  Bureau  of  Education,  and  various 
other  organizations  in  many  other  respects. 

Committee  on  Reconstruction  Problems  (Vernon  Kellogg,  chair- 
man ;  F.  H.  Newell,  vice  chairman). — ^The  National  Kesearch  Council, 
anticipating  the  end  of  the  war,  appointed  a  special  committee  on 
reconstruction  problems,  which  completed  its  organization  August  18, 
1918,  and  adopted  a  program  calling  for  a  study  of  the  agencies  and 
activities  that  have  to  do  with  after-war  problems. 

The  situation  was  discussed  by  conference,  correspondence,  and 
consultation  of  publications,  and  it  was  found  that  many  organiza- 
tions throughout  the  United  States — federal,  state,  municipal,  and 
private — ^have  taken  up  or  are  about  to  take  up  one  or  another  phase 
of  these  far-reaching  matters.  With  the  signing  of  the  armistice  in 
November,  the  reconstruction  problems  at  home  and  abroad  have 
come  into  the  foreground,  and  plans  were  considered  by  the  Council 
of  National  Defense  and  the  state  councils  interested. 
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After  completing  this  general  survey,  the  committee  on  reconstmo- 
tion  problems  decided  to  limit  its  efforts  to  certain  specific  undertak- 
ings, which,  as  shown  by  the  inquiry,  have  not  been  covered  by  other 
organizations.  One  of  the  most  important  and  far-reaching  of  these 
is  the  research  into  details  which  relate  to  the  control  of  water  in  its 
relation  to  food  production  and  other  industries. 

At  the  present  time  there  does  not  appear  to  be  any  one  body  or 
organization  which  is  conducting  a  research  into  the  mathematical, 
physical,  and  biological  data  bearing  upon  irrigation,  drainage,*  flood 
control,  and  the  application  of  these  to  engineering  and  agricultural 
science.  It  is  recognized  that  many  important  undertakings  are  in 
the  hands  of  several  bureaus  of  the  Grovemment,  each  dealing  with 
one  phase  or  another  of  these  subjects,  and  that  a  large  amount  of 
information  has  been  collected  and,  by  proper  coordination,  may  be 
made  available  for  research  of  the  kind  proposed. 

The  committee  contemplates  a  report  having  to  do  with  reconstruc- 
tion, both  at  home  and  abroad,  somewhat  along  the  lines  of  a  publi- 
cation issued  by  the  Division  of  Geology  and  Geography  of  the  Coun- 
cil, entitled  "  Military  Geology  and  Topography.*'  The  report,  it  is 
expected,  will  cover  subjects  of  quantity,  quality,  and  availability  of 
water  and  its  use  in  agriculture,  power-production,  and  similar  enter- 
prises. 

Under  recent  conditions  the  grouping,  rounding  out,  and  publica- 
tion of  data  on  water  resources  have  peculiar  value,  since  questions 
of  water  supply  and  control  enter  so  largely  into  all  reconstruction 
plans  throughout  the  world. 

In  addition  to  the  specific  researches  and  preparation  of  the  report 
referred  to,  the  committee  has  also  under  consideration  other  lines  of 
inquiry  into  reconstruction  problems,  which  are  in  the  course  of  devel- 
opment. 

MILITARY  DIVISION. 

Charles  D.  Waloott,  Chairman;  S.  W.  Stratton,  Tice  Chairman, 

The  Military  Committee  of  the  National  Research  Council,  which 
was  one  of  the  first  committees  to  be  organized,  was  very  effective 
in  securing  the  necessary  cooperation  with  the  Army  and  Navy  in 
the  solution  of  research  problems.  Under  the  war  organization  this 
committee  became  the  Military  Division  of  the  Council.  The  most 
valuable  results  of  its  work  have  been  the  organization  of  the  Re- 
search Information  Service  and  the  authorization  and  organization 
of  the  weekly  conferences  on  war  problems  of  the  Divisions  of  Physics 
and  Engineering,  in  which  representatives  of  the  Army  and  Navy 
as  well  as  the  civil  bureaus  of  the  Government  regularly  partici- 
pated (see  report  of  Physics  Division). 
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DIVISION  OP  PHYSICS,  MATHEMATICS,  ASTRONOMY,  AND  GEOPHYSICS. 
RoBEBT  A.  MiLUKAN,  Chairman;  Ohasles  E.  Mendenhaix,  Vice  ChainoMm. 

The  membership  of  the  executive  committee  of  this  division,  fully 
set  forth  in  the  war  organization  appended  to  this  report,  includes 
representatives  of  physics,  astronomy,  mathematics,  and  geophysics. 
Effective  cooperation  between  the  various  services  of  the  Grovernment 
was  also  provided  for  through  the  fact  that  these  members  were  con- 
nected, respectively,  with  the  Signal  G)rps,  the  Bureau  of  Aircraft 
Production,  the  Bureau  of  Ordnance  of  the  Navy,  the  Bureau  of 
Ordnance  of  the  Army,  the  Chemical  Warfare  Service,  the  Weather 
Bureau,  the  Advisory  G)inmittee  for  Aeronautics,  the  Bureau  of 
Standards,  and  the  Carnegie  Institution  of  Washington.  The  meet- 
ings of  the  executive  committee  were  devoted  to  the  discussion  of 
war  problems,  and  also  to  the  preparation  of  plans  for  the  permanent 
organization  of  the  Division  of  Physical  Sciences,  the  formulation  of 
policies  regarding  the  Research  Information  Service,  the  organiza- 
tion of  research  in  the  Army,  and  the  establishment  of  the  weekly 
conference  of  the  Physics  and  Engineering  Divisions.  This  confer- 
ence was  of  such  importance  in  connection  with  the  war  that  a  de- 
tailed statement  regarding  it  should  be  included  here. 

In  the  spring  of  1918  the  Military  Committee  of  the  National  Ee- 
search  Council,  upon  the  initiative  of  the  Division  of  Physics,  au- 
thorized the  establishment  of  a  weekly  conference  of  the  Physics  and 
Engineering  Divisions  for  the  discussion  of  the  new  scientific  and 
technical  problems  facing  both  the  Army  and  the  Navy.  These 
conferences  were  held  each  Thursday  evening  throughout  the  re- 
mainder of  the  year  at  the  office  of  the  Research  Council,  and  were 
attended  on  the  average  by  about  50  Army  and  Navy  officers  and 
civilian  scientists  engaged  in  war  research.  They  proved  of  the 
greatest  utility  in  furthering  progress  through  the  interchange  of 
ideas  between  the  different  research  groups  both  here  and  abroad. 
At  each  meeting  all  of  the  reports  received  through  the  Research  In- 
formation Service  from  the  foreign  research  groups  since  the  last 
meeting  were  briefly  summarized  and  discussed  and  detailed  discussion 
devoted  to  such  reports  as  warranted  it.  Further,  these  meetings 
became  a  recognized  place  of  report  of  officers  of  our  own  service 
returning  from  Europe  on  scientific  and  technical  missions  and  also 
of  officers  of  foreign  governments  connected  with  the  various  foreign 
war  missions.  To  preserve  the  necessary  secrecy  the  meetings  were 
held  under  the  authority  of  the  Army  and  Navy  Intelligence  Services, 
and  the  group  authorized  to  attend  consisted  of  the  official  representa- 
tives of  the  various  war  missions,  officers  specially  delegated  each 
week  by  the  chiefs  of  the  bureaus  of  the  Army  and  Navy,  and  some 
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30  civilian  scientists,  all  of  whom  were  passed  upon  by  both  the  Army 
and  Navy  Intelligence  Services.  These  meetings  constituted  one  of 
the  most  effective  war  services  rendered  by  the  National  Research 
Council,  and  had  a  marked  effect  in  accelerating  research  and  de- 
velopment projects  and  in  pointing  out  useful  new  lines  of  endeavor. 

As  the  major  part  of  the  reports  sent  to  this  country  through  the 
scientific  attach^  in  London,  Paris,  and  Some  have  dealt  with  sub- 
jects coming  directly  within  the  field  of  the  Physics  Division,  Dr. 
F.  C.  Blake  was  later  appointed  by  the  executive  committee  of  the 
Division  to  study  thoroughly  all  appropriate  material  coming  in  from 
abroad,  and  to  arrange  for  its  full  presentation  before  the  weekly  con- 
ference of  the  Physics  and  Engineering  Divisions  and  its  distribution 
to  the  proper  research  groups  in  this  country.  He  also  assisted  the  Re- 
search Information  Service  in  obtaining  reports  for  transmis^on 
abroad  upon  physical  problems  under  investigation  in  the  United 
States. 

It  is  clear  from  its  membership  and  plan  of  organization  that 
the  Physics  Division,  like  the  Research  Council  itself,  is  a  feder- 
ation of  research  groups  both  inside  and  outside  the  War  and 
Navy  Departments  and  the  civil  branches  of  the  Government.  Many 
of  the  researches  initiated  under  its  auspices,  as,  for  example,  that  on 
the  submarine  problem,  were  undertaken  before  most  of  its  members 
were  connected  with  the  Army  and  Navy  Departments.  As  the  war 
progressed  the  membership  of  the  Division  became  more  and  more 
completely  incorporated  into  the  Army  and  Navy,  and  large  funds 
from  both  of  these  sources  became  available  for  the  continuation  of 
the  work.  Thus,  the  chairman- and  vice  chairman  of  the  Division 
were  placed,  in  the  autumn  of  1917,  in  charge  of  the  Science  and 
Research  Division  of  the  Signal  Corps,  which  was  organized  by  the 
Research  Council  at  the  request  of  the  Chief  Signal  Officer.  The 
original  problem  organization  of  the  Physics  Division  has  been 
maintained,  and  the  executive  committee  qf  the  Division  has  con- 
tinued to  discuss  and  to  make  recommendations  upon  the  various 
problems  initiated  by  its  members,  whether  these  problems  have  in 
their  later  stages  been  financed  by  Research  Council  funds  or  by 
funds  of  those  branches  of  the  Army  and  Navy  with  which  the  mem- 
bers of  the  Division  were  subsequently  connected. 

The  problems  considered  by  the  Division  may  be  grouped  under 
nine  heads,  as  follows: 

A.  Airplane  instruments. 

B.  Bomb  sight,  bomb  trajectory,  and  stabilization  problems. 

C.  Photographic  problems. 

D.  Signaling  problems. 

E.  Detection  problems. 

F.  General  airplane  problems. 
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G.  Balloon  problems. 

H.  Ordnance  problems. 

L  Miscellaneous  problems. 

Most  of  these  were  carried  out  under  the  Science  and  Besearch 
Division  of  the  Signal  Corps  and  the  Bureau  of  Aircraft  Production. 

It  would  be  impossible  within  the  limits  of  this  report  to  discuss 
the  details  of  the  seventy-odd  problems  in  which  the  Physics  Divi- 
sion was  directly  or  indirectly  concerned.  Moreover,  in  many  cases 
it  would  be  manifestly  inappropriate  ^to  do  so,  partly  because  of 
the  confidential  character  of  the  work  and  more  particularly  because 
certain  investigations  were  carried  out  at  the  expense  and  under  the 
immediate  direction  of  a  branch  of  the  Army  or  Navy  or  some  body 
other  than  the  National  Besearch  Council. 

The  nature  of  the  council  as  a  federation  of  research  activities, 
and  the  fact  that  its  prime  concern  is  in  the  accomplishment  of  an 
important  result  rather  than  in  the  precise  mode  of  procedure  by 
which  that  result  is  obtained,  naturally  made  its  functions  in  the 
study  of  war  problems  very  diverse.  In  some  instances  its  work  was 
limited  to  the  initiation  of  investigations,  which  were  sooner  or 
later  taken  over  by  some  other  agency  of  the  Government  well 
qualified,  through  the  possession  of  available  funds  and  the  neces- 
sary means  of  research,  to  conduct  them  to  successful  conclusion.  In 
other  cases,  where  suitable  Government  agencies  were  not  available, 
the  Research  Council  not  only  organized  extensive  investigations  but 
provided  funds  and  even  erected  laboratories  provided  with  special 
equipment  for  solving  vitally  important  problems.  In  the  Physics 
Division  these  and  other  modes  of  procedure  were  all  abundantly 
illustrated,  as  a  detailed  history  of  the  origin,  primary  organization, 
and  development  of  each  problem  dealt  with  would  render  clearly 
apparent.  In  this  brief  mention  of  the  report  of  the  Physics  Divi- 
sion we  must  content  ourselves  with  some  reference  to  certain  prob- 
lems of  special  significance,  in  which  the  Research  Council,  for  one 
reason  or  another,  was  called  upon  to  play  a  leading  part. 

Perhaps  the  most  notable  case  in  point  is  the  submarine  problem. 
The  importance  of  devising  means  for  the  detection  and  destruction 
of  submarines  was  clearly  apparent  long  before  the  United  States 
entered  the  war.  The  Bureau  of  Steam  Engineering  of  the  Navy 
Department  was  fully  alive  to  the  importance  of  the  problem,  and 
in  conjunction  with  the  bureau  the  General  Electric  Co.,  the  West- 
em  Electric  Co.,  and  the  Submarine  Signal  Co.  attacked  the  question 
with  vigor.  The  Naval  Consulting  Board  also  recognized  fully  the 
seriousness  of  the  situation  and  organized  investigations  of  a  similar 
character.  As  for  the  National  Research  Council  it  was  recognized 
from  the  outset  that  this  question,  like  many  other  scientific  investi- 
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gations  dealt  with  under  peace  conditions,  called  for  international 
cooperation.  Accordingly  the  council  dispatched  a  scientific  com- 
mittee, under  the  chairmanship  of  Prof.  Joseph  S.  Ames,  to  IVance 
and  England  at  the  very  beginning  of  the  war  to  gather  information 
bearing  upon  military  and  naval  problems,  and  to  secure  early  and 
effective  cooperation  in  dealing  with  them.  The  French  Govern- 
ment cordially  responded,  and  a  strong  group  of  scientific  men, 
under  the  chairmanship  of  M.  Fabry,  familiar  with  all  aspects  of  the 
research  problems  dealt  with  in  France  from  the  beginning  of  the 
war,  was  sent  to  the  United  States  upon  a  return  visit.  The  English 
and  Italian  men  of  science,  with  whom  arrangements  for  cooperation 
had  also  been  made,  sent  representatives,  including  Sir  Ernest  Ruth- 
erford and  Commander  Cyprian  Bridge  from  England  and  Lieut. 
Giorgio  Abetti  from  Italy,  to  join  the  French  committee  in  the 
United  States. 

Soon  after  the  arrival  of  these  gentlemen  in  Washington  the 
Research  Council,  acting  in  cooperation  with  the  Navy  Department, 
organized  a  conference  on  the  entire  submarine  problem,  in  which 
representatives- of  the  Navy  Department,  with  physicists  and  engi- 
neers already  engaged  in  the  study  of  the  problem,  joined  with  the 
French  and  British  representatives.  The  results  of  this  conference 
indicated  such  large  possibilities  that  a  group  of  some  50  physicists 
and  engineers  were  brought  together  by  the  Research  Council  for 
a  second  three-day  conference.  As  a  result  of  these  conferences  a 
large  number  of  investigations,  for  the  most  part  dealing  with  the 
problem  of  submarine  detection,  were  organized  by  the  Research 
Council  in  cooperation  with  the  Special  Board  on  Anti-Submaiine 
Devices  of  the  Navy,  which  had  entire  jurisdiction  over  all  anti- 
submarine experimenting  in  this  country.  The  board  consisted  of  a 
niunber  of  naval  officers  representing  various  bureaus  of  the  Navy, 
together  with  four  civilian  members,  one  of  whom  was  the  chair- 
man of  the  Physics  Division  of  the  Research  Council  and  chair- 
man of  its  Anti-Submarine  Committee.  The  greater  part  of  the 
experimental  work  of  the  Special  Board  on  Anti-Submarine  Devices 
was  done  at  the  New  London  Experimental  Station,  at  which  mem- 
bers of  the  Committee  on  Submarine  Investigations  of  the  National 
Research  Council  began  work  in  June,  1917.  The  work  of  the  Sta- 
tion attained  such  success  in  its  initial  stages  that  the  Navy  Depart- 
ment provided  ample  funds  for  its  maintenance  and  development, 
and  its  work  was  subsequently  carried  out  on  a  large  scale  at  New 
London  and  elsewhere.  Besides  appointing  the  nucleus  of  the  scien- 
tific group  organized  at  New  London  and  providing  for  initial  ex- 
penses of  travel,  etc.,  the  Research  Council  established  additional 
antisubmarine  groups  at  New  York,  Madison,  Wis.,  Chicago,  and 
in  connection  with  the  submarine  base  at  San  Pedro,  Calif.     A 


Digitized  by 


Google 


BEPOBT  NATIONAL  BBSEABCH  OOTTKOIL.  78 

special  laboratory  was  also  erected  at  the  expense  of  the  Besearch 
Council  at  Pasadena,  Calif.,  where  marked  success  has  been  attained 
in  the  development  of  a  special  detection  device  by  members  of  the 
San  Pedro  group. 

This  illustration  has  been  given  in  some  detail  because  it  indicates 
clearly  one  of  the  chief  modes  of  procedure  of  the  Research  Cotmcil. 
The  many  other  investigations  and  activities  set  on  foot  by  the  divi- 
sion will  doubtless  be  reported  in  due  time  from  appropriate  channels. 
Sonie  of  these,  while  involving  research  as  an  important  factor,  were 
primarily  questions  of  the  organization  of  scientific  methods  for 
military  purposes.  Thus,  in  the  case  of  sound-ranging  methods  for 
the  location  of  enemy  artillery,  the  Research  Council,  at  the  request 
of  the  Chief  Signal  Officer,  initiated  the  work  by  the  appointment  of 
Dr.  Trowbridge  at  the  head  of  the  service,  and  the  association  with 
him  of  Dr.  Rosa,  Dr.  Williams,  and  others.  Dr.  Trowbridge  was 
appointed  a  major  in  the  Signal  Corps,  and  subsequently,  after  the 
work  had  been  transferred  to  the  Engineer  Corps,  he  had  charge  of 
the  service  with  the  Army  in  France  as  a  Lieutenant  Colonel  of  En- 
gineers. In  this  country,  important  developments  in  the  methods 
were  effected  at  the  Bureau  of  Standards,  at  Princeton,  and  else- 
where, most  of  this  work  being  done  under  the  auspices  of  the  En- 
gineer Corps,  and  with  funds  furnished  by  them.  The  case  of  meteor- 
ology was  somewhat  similar,  the  Research  Council  taking  part  only 
in  the  initiation  of  the  work,  which  was  afterwards  conducted  on  a 
large  scale  under  the  Signal  Corps  of  the  Army. 

Among  other  problems  in  which  the  division  was  particularly  in- 
terested were  many  dealing  with  special  optical  questions  for  secret 
signaling  pu;*poses,  for  increasing  visibility  at  sea,  for  detecting 
camouflage,  and  for  a  variety  of  other  purposes.  The  methods  used  in 
submarine  detection  furnished  the  basis  for  important  devices  for  the 
detection  and  location  of  airplanes  by  sound,  and  for  other  problems 
involving  the  application  of  similar  principles.  Prof.  Michelson,  of 
the  University  of  Chicago,  was  early  in  1917  assigned  by  the  Research 
Council  to  the  problem  of  the  development  of  an  improved  coinci- 
dence range-finder.  This  work  has  been  carried  on  as  part  of  the 
activity  of  the  Physics  Division  of  the  Research  Coimcil,  and  with 
funds  supplied  by  the  University  of  Chicago  up  to  the  middle  of 
1918,  when  the  preliminary  instrument  was  approved  by  the  Bureau 
of  Ordnance  of  the  Navy,  Prof,  Michelson  given  a  commission  in 
the  Navy,  and  the  problem  from  that  time  forth  transferred  to  the 
Bureau  of  Standards,  where  it  was  financed  by  the  Bureau  of  Ord- 
nance of  the  Navy. 

The  study  of  bomb  sights,  bomb  trajectories,  and  stabilization  prob- 
lems received  much  attention  from  the  Physics  and  Engineering 
Divisions.  Some  of  the  developments  of  this  work  were  very  im- 
portant, as  they  led  to  a  marked  reduction  in  the  errors  of  bombing. 
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At  the  request  of  the  War  and  Navy  Departments,  the  Beseardi 
Council  appointed  a  special  group,  of  which  Dr.  Harvey  N.  Davis 
was  diairman,  to  study  and  report  upon  the  possibilities  of  obtaining 
helium  from  natural  gas,  through  methods  proposed  by  Mr.  Norton, 
by  the  Linde  Air  Products  Co.  and  by  the  Air  Reduction  Co.  Dr. 
Davis,  who  contributed  in  an  important  degree  to  the  success  at- 
tained by  the  Army,  the  Navy,  and  the  Bureau  of  Mines  in  this  work, 
was  later  made  the  representative  of  the  Army  in  dealing  with  the 
problem.  At  the  time  of  the  signing  of  the  armistice  147,000  cubic 
feet  of  helium  were  ready  for  shipment  abroad. 

Among  other  balloon  problems  studied  by  Research  Council  groups 
were  those  dealing  with  the  elimination  of  explosions  due  to  sparks 
(Drs.  Swann  and  Fulcher)  and  the  method  of  ignition  of  hydrogen 
balloons  by  incendiary  bullets  (Drs.  Davis,  Fulcher,  Wells,  and 
others). 

Another  activity  of  the  Physics  Division,  working  in  cooperation 
with  the  Engineering  Division  of  the  Research  Council,  and  with 
m^nbers  of  the  Bureau  of  Aircraft  Production,  was  the  development 
of  a  special  device  of  sounding  balloons,  referred  to  in  the  report  of 
the  Engineering  Division.  In  cooperation  with  the  Signal  Corps  and 
the  Weather  Bureau,  an  important  application  of  these  balloons  to 
the  study  of  upper-air  currents  was  also  recognized. 

A  Research  Council  group,  consisting  of  Dr.  Paul  Klopsteg,  of  the 
University  of  Minnesota,  and  Dr.  Rosa,  of  the  Bureau  of  Standards, 
was  formed  in  the  summer  of  1917  for  developing  new  and  improved 
methods  of  measuring  initial  speed  of  projectiles.  This  group  suc- 
cessfully developed  a  new  method  which  has  been  adopted  to  some 
extent,  both  in  this  country  and  abroad.  It  diminishes  greatly  the 
time  required  to  make  speed  determinations.  This  work  was  financed 
principally  by  the  Bureau  of  Ordnance  of  the  Army. 

At  the  initiative  of  the  Physics  Division  and  with  funds  furnished 
chiefly  by  the  Signal  'Corps  and  partly  by  the  Research  Council,  Dr. 
D.  C.  Miller,  of  Cleveland,  spent  a  large  part  of  the  summer  of  the 
year  1918  in  the  development  of  special  apparatus  to  be  used  in  a 
complete  study  of  the  pressure  wave  about  the  muzzle  of  a  large  gun. 

Prof.  Raymond  Dodge,  of  the  Psychology  Committee,  was  brought 
into  contact,  through  the  activities  of  the  chairman  and  vice  chair- 
man of  the  Physics  Division,  with  the  need  for  a  piece  of  physical 
apparatus  for  the  selection  and  training  of  gun  pointers.  Prof. 
Dodge  developed  for  the  Navy  a  most  satisfactory  physical  instru- 
ment, which  has  been  adopted  and  used  both  here  and  abroad. 

At  the  request  of  the  General  Staff,  the  Physics  Division  of  the 
Research  Council  appointed  a  special  committee,  with  Edward  P. 
Hyde,  of  Cleveland,  as  chairman,  for  making  a  scientific  study  and 
report  upon  the  relative  merits  of  monoculars  and  binoculars.    This 
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committee  made  very  elaborate  investigations,  both  in  the  laboratory 
and  with  a  group  of  70  ofiicers  of  the  General  Staff  in  the  field. 

A  special  omnmittee  of  the  Researdi  Council,  consisting  of  Dr. 
C.  G.  Abbot,  chairman,  and  certain  members  of  the  Bureau  of 
Standards  and  of  the  Engineer  Corps  of  the  Army,  was  appointed  in 
tlie  fall  of  1917  for  improving  the  searchlight.  This  committee  has 
done  a  large  amount  of  work  which  has  resulted  in  useful  develop- 
ments, which  have  not,  however,  as  yet  come  into  practice. 

The  Research  Council  has  had  a  committee,  consisting  of  Drs. 
H.  N.  Bussell  and  G.  B.  Pegram,  which  has  cooperated  with  Maj. 
Boyle,  of  the  Department  of  Ordnance,  in  the  development  of  anti- 
aircraft fire-control  devices. 

These  illustrations  will  suffice  to  indicate  the  character  of  the  work 
of  the  Physics  Division.  Reference  must  be  made  to  subsequent  spe- 
cial reports  for  the  details  of  the  work. 

ENGINEERING  DIVISION. 
Henby  M.  Hows,  Chairman;  Q.  H.  Glevengeb,  Vice  Chairtnan. 

The  Engineering  Division  was  organized  in  March,  1918,  and  Dr. 
H«[iry  M.  Howe  was  appointed  chairman  in  April,  1918.  The  Divi- 
•sion  as  originally  constituted  consisted  of — 

1.  Section  on  Metallurgy,  under  the  chairmanship  of  Prof.  Bradley 
Stoughton. 

2.  Section  on  Mechanical  Engineering,  under  the  chairmanship  of 
Mr.  W.  J.  Lester. 

3.  Section  on  Electrical  Engineering,  under  the  chairmanship  of 
Prof.  C.  A.  Adams. 

4.  Section  on  Prime  Movers,  under  the  chairmanship  of  Prof. 
Lionel  S.  Marks. 

In  order  to  be  of  the  greatest  assistance  in  winning  the  war,  each 
section  took  up  the  problems  of  most  immediate  need,  and  attacked 
them  in  the  manner  which  appeared  to  give  promise  of  the  most  effi- 
cient and  rapid  solution.  This  accounts  in  a  large  measure  for  the 
radically  different  methods  pursued  in  the  different  sections,  and 
also  accounts  for  what  may  appear  to  be  a  lack  of  balance  between 
the  sections. 

SECTION  ON  METALLUKGY. 

The  section  on  metallurgy  has  worked  chiefly  through  the  creation 
of  committees  which  during  the  -war  period  attacked  specific  prob- 
lems of  importance  in  connection  with  the  war. 

Pyrometer  committee. — ^The  committee  was  formed  under  the 
chairmanship  of  Dr.  G.  K.  Burgess  for  the  purpose  of  developing  a 
pyrometer  for  measuring  the  temperature  of  steel  baths  in  furnaces, 
especially  in  open-hearth  and  electric  furnaces.  A  satisfactory  in- 
strument for  this  purpose  would  result  in  better  control  of  the  process 
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ot  manutacture,  and  hence  an  improvement  m  the  quality  of 
the  steel  produced.  Under  the  direction  of  Mr.  F.  E.  Bash  a  con- 
siderable amount  of  experimental  work  was  carried  out  at  the  plant 
of  the  Midvale  Steel  Co.  The  results  of  this  work  indicate  probable 
lines  along  which  successes  can  be  attained. 

Ingot  corrmdttee. — ^This  committee  was  formed  for  the  purpose  of 
determining  the  best  practice  in  the  making  of  steel  ingots.  It  was 
under  the  chairmanship  of  Lieut.  Col.  W.  P.  Barba.  At  the  time  of 
the  signing  of  the  armistice  the  Ingot  Conmiittee  was  arranging  to 
publish  under  the  form  of  ^^Recommended  practice"  a  complete  set 
of  detailed  directions  covering  the  practice  of  the  best  makers  of 
fine  steel  suitable  for  guns,  shells,  etc.,  practice  which  until  then  had 
been  kept  strictly  secret.  This  was  to  be  done  through  the  collabora- 
tion of  the  metallurgists  of  the  Ordnance  Department,  ordnance  en- 
gineers, and  eminent  metallurgists  of  the  most  important  makers  of 
ordnance  steel  in  this  country.  The  preparation  of  this  "recom- 
mended  practice  "  is  still  being  carried  on  by  Dr.  Howe. 

Fatigue  phenomena  committee, — A  committee  for  the  study  of  this 
important  subject  was  formed,  and  Prof.  F.  H.  Moore  made  chair- 
man. As  a  result  of  the  work  of  this  committee  advances  were  made 
in  the  existing  knowledge  of  fatigue  of  metals,  and  the  permanence 
of  the  elevation  of  the  elastic  limit  caused  by  distortion  in  the  cold. 
The  results  of  this  investigation,  so  far  as  it  has  proceeded,  are  re- 
corded in  a  paper  to  be  presented  at  the  February  meeting  of  the 
American  Institute  of  Mining  Engineers.  Briefly,  it  tends  to  show 
that  the  elevation  of  the  elastic  limit  caused  by  cold  rolling,  wire 
drawing,  etc.,  is  dissipated  by  indefinite  repetition  of  a  wide  varia- 
tion of  stresses,  as  for  instance  in  aircraft  crank  shafts. 

Protective  body  armor  committee, — Maj.  Bashford  Dean  was  chair- 
man of  this  committee,  one  group  of  which  was  active  for  a  consider- 
able period  in  the  study  of  old  types  of  body  armor  and  their  adapta- 
tion to  modern  warfare.  The  otlier  group  of  this  committee,  und^ 
Dr.  Howe,  devoted  to  the  study  of  the  best  types  of  steel  for  helmets, 
has  been  particularly  active.  Some  of  the  steels  experimented  with 
have  shown  greatly  superior  resistance  to  denting  and  perforation  as 
compared  with  the  regulation  manganese  steel  helmets  formerly  used. 
This  research  is  being  continued  by  Mr.  W.  J.  Wrighton,  and  when 
completed  will  offer  a  great  deal  of  information  upon  the  subject 
not  previously  known. 

Manganese  saving  committee, — ^This  committee,  under  the  chair- 
'  manship  of  Mr.  J.  E.  Johnson,  jr.,  in  cooperation  with  the  United 
States  Bureau  of  Mines,  studied  the  practice  of  producing  ferro- 
manganese  and  its  use  in  steel  making.  The  results  of  this  work 
pointed  to  the  possibility  of  improvements  in  the  practice  of  steel 
making  which  would  effect  a  saving  of  manganese  resources,  thereby 
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releasing  the  shipping  which  at  the  time  was  engaged  in  the  impor- 
tation of  manganese  ores.  The  results  of  these  studies  are  embodied 
in  two  papers  which  will  be  presented  at  the  February  meeting  of 
the  American  Institute  of  Mining  Engineers. 

Metdttwrgy  wihcowmittee  of  welding  com/nUttee.-^Tid8  committee 
was  formed  for  studying  the  metallurgical  problems  arising  in  con- 
nection with  the  work  of  the  electric  welding  committee.  It  is  a 
subconmiittee  of  the  welding  research  subcommittee,  and  its  chair- 
man is  Mr.  S.  W.  Miller.  This  committee  has  made  important 
progress  in  ascertaining  the  causes  of  the  brittleness  of  autogenous 
welds,  more  particularly  electric  welds.  The  more  important  con- 
clusions which  have  been  reached  as  a  result  of  their  work  will  be 
discussed  in  a  paper  which  will  be  presented  at  the  February  meet- 
ing of  the  American  Institute  of  Mining  Engineers. 

New  committees. — ^In  addition  to  the  above  committees  a  number 
of  new  committees  were  being  formed  at  the  time  the  armistice  was 
signed.  There  are  now  a  total  of  16  committees  in  the  Section 
of  Metallurgy.  The  work  of  the  older  conmiittees,  as  well  as  the 
newly-formed  committees,  is  steadily  going  forward,  as  it  is  gener- 
ally recognized  that  all  the  subjects  covered  by  the  work  of  these 
committees  are  of  great  importance  in  peace  time. 

SECTION  ON  MECHANICAL  ENGINEERING. 

The  Section  on  Mechanical  Engineering  had  presented  to  it  an  en- 
tirely different  type  of  problems  from  those  arising  in  connection 
with  metallurgy.  The  work  in  this  Section  has  consisted  lar^y  in 
the  development  of  certain  war  inventions,  most  of  which  came  to 
it  in  a  nebulous  state.  In  order  to  do  this  work  effectively,  it  was 
necessary  to  have  a  staff  of  designing  engineers  and  draftsmen, 
also  a  shop  with  a  full  complement  of  machinists,  experimenters, 
etc,  for  constructing  full  size  or  working  models  of  the  various  de- 
vices. Through  thfe  courtesy  of  the  Carnegie  Institute  of  Tech- 
nology, a  large  section  of  their  shops  was  rendered  available  for  this 
work.  Under  the  direction  of  Lieut.  T.  H.  Sloan  a  considerable 
force  of  both  enlisted  men  and  civilians  has  carried  on  this  work 
since  July,  certain  of  the  devices  being  of  such  promise  that  work 
has  been  continued  on  them  since  the  armistice  was  signed. 

Telescope  signaling. — ^The  Section  of  Mechanical  Engineering  co- 
operated with  the  Physics  Division  and  with  Maj.  Wood,  of  the 
Signal  Corps,  in  the  redesign  of  the  original  telescope  signaling 
device.  After  this  instrument  was  approved  100  of  them  were  manu- 
factured in  the  Pittsburgh  shops  and  were  ready  for  shipment  abroad 
when  the  armistice  was  signed. 

Dtud  control  cut-out. — As  the  result  of  a  conference  of  the  Physics 
Division  with  Mr.  W.  J.  Lester,  chairman  of  the  Section  of  Mechanical 
Engineering,  he  was  requested  to  develop  certain  ideas  which  he  had 
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for  a  dual  control  for  airplanes,  in  which  the  instructor  could  at  any 
time  mechanically  disconnect  the  beginner's  control.  It  was  believed 
that  a  device  which  would  render  this  possible  would  considerably 
reduce  the  number  of  accidents  at  airplane  training  fields.  The 
device  developed  gave  satisfactory  results  in  a  preliminary  test. 

Long-rcmge  propagcmda  baUoona. — ^Through  the  energy  and  per- 
severance of  Mr.  W.  J.  Lester,  with  the  later  cooperation  of  the 
Science  and  Besearch  Division  of  the  Signal  Corps,  means  of  auto- 
matically maintaining  small  balloons  at  any  predetermined  altitude 
by  alternately  throwing  out  liquid  ballast  and  releasing  gas  were 
worked  out  and  thoroughly  tested.  Results  of  this  work  were 
highly  satisfactory.  Tests  made  by  setting  the  control  mechanion  for 
an  altitude  at  which  it  was  known  the  prevailing  easterly  air  cur- 
rents would  be  encountered,  using  balloons  but  9  inches  in  diameter 
(before  inflation),  resulted  in  several  balloons  traveling  easterly 
from  Fort  Omaha  for  a  distance  of  nearly  1,000  miles,  and  one 
traveled  a  distance  of  over  1,100  mile&  This  is  a  much  greater  dis- 
tance than  that  ever  previously  covered  by  the  flight  of  small  bal- 
loons. They  were  at  once  sent  by  special  messenger  for  use  at  the 
French  front.  It  is  now  proposed  to  use  these  balloons  for  ascer- 
taining the  air  currents  above  the  Atlantic  Ocean  between  the 
American  and  European  coasts. 

Armored  motorcycle. — ^It  was  evident  that  casualities  among  our 
troops  during  open  fighting  could  be  greatly  reduced  if  there  was  a 
means  of  carrying  forward  with  them  anall  armor-plate  shields  in 
sufScient  numbers.  It  was  essential  that  such  a  device  should  be  capa- 
ble of  production  in  very  large  numbers  and  in  a  minimum  length  of 
time.  To  meet  this  need  a  design  embodying  a  standard  motorcycle 
was  developed  and  one  of  the  machines  assembled  at  the  plant  of  the 
Savage  Arms  C!o. 

Centrifugal  gtm. — ^The  designing  and  construction  of  a  centrifugal 
gun,  which  grew  out  of  plans  originally  submitted  by  Mr.  E.  L.  Bice, 
has  been  carried  forward  by  this  section,  in  cooperation  with  the 
Physics  Division,  at  the  Pittsburgh  shops.  Most  of  the  previous 
designs  for  such  a  gun  have  had  a  common  defect  which  has  been 
difScult  to  eliminate.  Considerable  headway  has  been  made  in  solv- 
ing this  problem,  and  it  is  thought  possible  that  this  type  of  gun 
may  be  eventually  developed  into  an  eflFective  weapon. 

Improved  carburetor. — ^A  new  type  of  carburetor  for  use  on  air- 
planes was  designed  and  constructed,  but  has  not  yet  been  tested. 

Other  work  in  which  more  or  less  progress  was  made  was  a  rotary 
internal-combustion  engine,  parachute  for  airplanes,  pneumatic  anti- 
submarine gun,  supertank,  locking  differential  for  motor  trucks, 
walking-beam  tractor  for  use  in  extremely  soft  ground,  automatic 


Digitized  by 


Google 


BEPOBT  NATIONAL  RESEABCH  COX7KOIL.  79 

constant  speed  airplane  propeller,  balloon  flare,  compressed-air  drive 
for  centrifugal  gun,  bovering  airplane  designed  to  remain  stationary 
in  tbe  air,  and  a  double-propeller  engine. 

SECTION  ON  ELECTRICAL  ENGINEERING. 

The  work  of  this  Section  was  confined  to  the  intensive  study  of 
electric  welding,  more  particularly,  as  applied  to  shipbuilding.  A 
large  and  very  active  committee,  under  the  chairmanship  of  Prof. 
C.  A.  Adams,  worked  upon  this  problem  in  cooperation  with  the 
Emergency  Fleet  Corporation  of  the  United  States  Shipping  Board. 
Working  with  the  welding  committee  was  a  subresearch  committee 
under  the  chairmanship  of  Mr.  H,  M .  Hobart,  and  working  with  the 
subresearch  committee  was  a  submetallurgical  committee  under  th^ 
chairmanship  of  Mr.  S.  W.  Miller. 

As  a  result  of  the  well-organized  work  of  this  large  group,  note- 
worthy advances  were  made  in  the  practice  and  use  of  electric  weld- 
ing as  applied  to  shipbuilding.  A  steel  barge  was  fabricated,  em- 
ploying electric  welding  throughout,  no  rivets  whatever  being  used. 
This  barge  was  successfully  completed  and  placed  in  commission. 
This  achievement  may  be  considered  an  important  step  in  the  evolu- 
tion of  a  completely  electrically  welded  ship.  Several  new  and  im- 
portant laws  were  established  in  connection  with  the  art  of  welding 
and  the  relation  between  the  qualities  of  welds  and  the  structure  and 
constitution  of  the  steel.  These  researches  are  embodied  in  a  series 
,of  papers  to  be  presented  at  the  joint  meeting  of  the  American 
Institute  of  Electrical  Engineers  and  the  American  Institute  of 
Mining  Engineers  to  be  held  in  February. 

In  order  to  continue  the  research  work  on  welding,  which  was 
begun  and  carried  forward  under  the  auspices  of  the  Emergency 
Fleet  Corporation  until  January  1,  plans  have  been  formulated  for 
the  formation  of  a  Welding  Association  through  which  adequate 
financial  support  will  be  provided  for  the  investigation  of  this 
subject. 

SECTION  ON  PRIME  MOVERS. 

The  activities  of  this  Section  have  be^i  confiined  largely  to  general 
work  upon  the  problems  connected  with  power  plants  for  aircraft 
The  general  subjects  covered  have  been  (1)  the  development  of 
motors  with  k)wer  weight  per  horsepower  than  those  now  in  use,  (2) 
the  development  of  carburetors  to  maintain  high  engine  efficiency 
and  capacity  at  all  altitudes,  (3)  the  development  of  means  for  in- 
creasing the  power  of  airplane  engines  at  high  altitudes,  (4)  the 
development  of  fuels  to  increase  the  efficiency  and  capacity  of  the 
airplane  motors.  The  most  important  project  undertaken  by  this 
Section  has  been  the  design  of  a  special  airplane  engine  of  great 
promise. 

Digitized  by  VjOOQIC 


80        ANNUAL  REPORT  NATIONAL  ACADEMY  OF  SCIENCES,  1918, 
DIVISION  OP  CHEMISTRY  AND  CHEMICAL  TECHNOLOGY. 

John  Johnston,  chairman ;  E.  W.  Washburn,  vice  chairman. 

The  chief  effort  of  the  Division  of  Chemistry  and  Chemical  Tech- 
nology during  the  year  1918  has  been  to  secure  effective  cooperation 
in  the  investigation  and  solution  of  the  many  pressing  problems  in- 
volving chemistry  and  chemical  technology  raised  by  the  war.  Much 
of  the  time  of  its  officers  and  committees  has  been  given  to  service 
as  a  clearing  house  of  information  and  advice  in  connection  with  a 
great  variety  of  problems.  In  this  connection  it  has  been  in  close 
touch  with  nearly  all  branches  of  the  Government  as  well  as  with 
foreign  military  and  industrial  missions  and  research  organizations, 
and  with  many  private  interests,  both  in  this  country  and  abroad. 
The  problems  handled  in  this  way  have  been  so  numerous  and  varied 
in  character  that  even  an  enumeration  of  them  is  impracticable  in 
this  place.  The  committees  of  the  Division  and  its  special  consultants 
have  been  especially  valuable  in  connection  with  this  work,  and  it  is 
largely  through  them  that  the  Division  has  been  able  to  give  the 
information  and  advice  which  has  been  requested  of  it. 

Owing  to  the  existence  of  numerous  chemical  laboratories,  either 
under  the  immediate  control  of  the  Government  or  connected  with 
the  universities  and  industries  of  the  country,  whose  resources  and 
staffs  were  available  for  research,  the  Division  early  reached  the  con- 
clusion that  it  was  neither  necessary  nor  desirable  for  it  to  undertake 
to  carry  out  investigations  itself.  Where  problems  requiring  re- 
search have  been  presented  to  the  Division  it  has  therefore  been  its 
policy  to  have  these  problems  taken  up  by  some  one  of  the  labora- 
tories already  in  existence,  preferably  a  Government  laboratory, 
wherever  the  necessary  facilities  were  available.  In  order  to  sup- 
plement the  work  of  the  Government  laboratories  and  to  mobilize 
as  effectively  as  possible  all  of  the  research  resources  of  the  country 
for  work  upon  war  problems,  the  Division  has  during  the  last  year 
secured  from  various  governmental  agencies  concerned  with  matters 
involving  chemical  questions,  problems  which  could  not  be  ade- 
quately dealt  with  under  the  conditions  existing  in  the  governmental 
laboratories  during  war  time.  These  problems,  of  which  about  50 
had  been  received  when  the  war  ended,  were  then  formulated  and 
assigned  for  investigation  to  men  in  private  laboratories  or  in  edu- 
cational institutions.  They  cover  a  very  wide  range,  from  investi- 
gations of  the  physical  properties  of  toxic  liquids  and  explosive  sub- 
stances and  of  methods  for  combating  toxic  gases,  to  studies  de- 
signed to  relieve  shortages  of  necessary  materials  or  to  utilize  by- 
products and  wastes. 

At  the  request  of  the  War  Department's  Committee  on  Education 
and  Special  Training  the  Division  prepared  a  series  of  recommenda- 
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tions  for  the  training  of  chemists  in  the  Student  Army  Training 
Corps,  including  detailed  statements  concerning  the  content  of 
courses,  together  with  special  two  and  three-year  war  curricula  in 
chemistry  and  chemical  engineering.  These  recommendations  and 
curricula  received  the  approval  of  the  General  Staff,  and  were  in 
general  use  at  educational  institutions  having  units  of  the  Student 
Army  Training  C!orps, 

AcnvrriEs  or  the  cx)MMrrTEEs  or  the  division. 

Some  of  the  main  activities  of  the  committees  of  the  Division  may 
be  stated  as  follows : 

1.  Committee  on  the  chemistry  of  soils  and  fertilizers. — ^This  com- 
mittee prepared  a  census  of  the  potash  needs  of  the  United  States  for 
agricultural  purposes  in  1918,  a  summary  of  which  was  published 
in  the  Quarterly  Journal  of  Economics  for  February,  1918,  under 
the  title  "  The  fertilizer  needs  of  the  United  States.**  The  committee 
has  also  urged  upon  the  geological  surveys  of  various  States  the 
importance  of  systematic  surveys  for  the  location  of  potash  deposits, 
especially  in  connection  with  deep  drilling  operations. 

A  number  of  Agricultural  Experiment  Stations  have  cooperated 
with  the  committee  in  experiments  on  the  availability  of  phosphoric 
acid  for  plant  food  and  of  potash  in  ceresites;  likewise  in  testing  the 
effect  of  the  treatment  of  seeds  before  planting,  with  certain  soluble 
fertilizing  ingredients,  and  in  a  study  of  different  methods  of  soil 
treatment  and  fertilizing  in  connection  with  potato  culture. 

2.  Committee  on  the  chemistry  of  rubber  and  aUied  substances. — 
This  committee  has  investigated  the  subject  of  rubber  content  of 
certain  California  shrubs  and  has  been  continuously  in  cooperation 
with  the  Quartermaster's  Department  in  the  preparation  of  specifica- 
tions and  standard  tests  for  rubber  compounds,  with  special  reference 
to  automobile  tires  and  tubes.  It  has  also  carried  out  investigations 
on  the  recovery  of  cotton  from  scrap  tire  fabric  and  tire  waste,  and 
has  cooperated  in  certain  rubber  work  required  in  connection  with 
the  preparation  of  submarine  detectors. 

8.  Comanittee  on  the  chemistry  of  fuels  and  comhustion. — ^This 
committee  has  concentrated  its  efforts  in  obtaining  a  better  fuel  for 
airplane  motors  through  cooperation  with  the  United  States  Bureau 
of  Mines  and  the  United  States  Bureau  of  Standards,  the  various 
aviation  fields,  and  the  British  War  Mission,  and  the  fuels  which  have 
shown  most  promise  have  been  submitted  to  actual  flying  tests,  both 
in  the  United  States  and  abroad. 

The  Engineering  Experiment  Station  of  Purdue  University  has 
also  cooperated  with  the  committee  in  an  eictensive  series  of  tests  on 
105363^—8,  Doc.  388, 65-3 0 
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carburetors  for  the  purpose  of  determining  various  losses  of  efficiency, 
to  ascertain  the  causes  thereof,  and  to  suggest  remedies. 

4.  Gowmiittee  on  apparatvs  and  supplies.— This  committee  has  been 
active  in  assisting  in  the  location  of  special  types  of  apparatus  and 
measuring  instruments  required  by  different  governmental  agencies, 
and  in  securing  the  manufacture  of  certain  types  of  apparatus  not 
otherwise  available  on  the  American  market. 

Some  of  the  subjects  to  which  attention  has  been  given  are  appa- 
ratus statistics,  duty  free  importations  for  educational  institutions, 
manufacture  of  certain  types  of  apparatus  and  measuring  instru- 
ments for  student  use,  standardization  of  certain  types  of  apparatus, 
and  preparation  of  satisfactory  descriptions  of  types  of  measuring 
instruments,  together  with  instructions  for  use. 

5.  Committee  on  the  chemhtry  of  ceramics. — ^This  committee  has 
issued  a  report  outlining  projects  for  a  cooperative  geological  and 
ceramic  survey  of  ceramic  raw  materials  with  a  result  that  a  con- 
ference including  representatives  of  various  Government  bureaus,  the 
American  Ceramic  Society,  and  the  Association  of  American  State 
Geologists  has  been  held  and  that  a  systematic  study  of  the  ceramic 
resources  of  a  number  of  States  is  now  in  progress.  The  proceed- 
ings of  this  convention  have  been  published. 

At  the  request  of  the  United  States  Fuel  Administration  the  com- 
mittee has  had  prepared  a  synopsis  of  a  course  in  chemistry  combus- 
tion and  fuel  engineering,  and  at  the  request  of  the  War  Department 
a  special  war  curriculum  in  ceramic  engineering  was  prepared  for 
use  by  the  Students'  Army  Training  Corps. 

6.  Committee  on  synthetic  drugs. — ^This  committee  has  advised  the 
Federal  Trade  Commission  with  regard  to  licenses  under  the  trading 
with  the  enemy  act  for  the  manufacture  of  synthetic  drugs  by  pat- 
ented processes  belonging  to  the  enemy,  with  a  result  that  the  Com- 
mission not  only  requires  a  recommendation  from  the  committee,  but 
also  requires  that  an  applicant  for  a  license  submit  to  the  committee  a 
specimen  of  the  drug  for  which  the  license  is  desired  to  undertake 
such  production. 

The  committee  has  also  cooperated  with  the  Federal  Trade  Com- 
mission and  with  the  United  States  Public  Health  Service  in  the 
production  of  adequate  quantities  of  licensed  drugs,  in  interesting 
manufacturers  of  drugs  to  undertake  such  production,  and  in  stand- 
ardizing methods  of  manufacture  and  of  testing  certain  drugs.  The 
following  specific  results  may  be  instanced :  Arsphenamine,  procaine, 
and  barbital  are  now  being  produced  in  quantity  in  this  country,  and 
a  license  has  been  taken  out  for  the  jnanufacture  of  atophan.  Holo- 
caine,  euphthalmine,  and  a  long  list  of  unprotected  articles  are  either 
entirely  available  or  about  ready  to  be  marketed,  and  preparations 
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for  latge-dcak  production  of  luminal,  a  specific  for  epileptics,  are 
well  forward. 

7.  CofMnittee  on  the  chemistry  of  dyeatufa  and  textiles. — ^This 
committee  has  coc^rated  with  the  War  Industries  Board  and  the 
United  States  Bureau  of  Standards  in  the  preparation  of  standard 
specificaticms  for  the  waterproofing  of  fabrics;  a  report  is  in  process 
of  preparation.  Cooperation  with  governmental  agencies  has  also 
been  secured  in  a  study  of  problems  connected  with  dyestuffs  and 
dyed  fabrics. 

8.  Corwndttee  on  the  chemistry  of  colloids. — This  committee  has  co- 
operated with  governmental  agencies  in  tiie  preparation  of  standard 
specifications  for  glues  and  gelatin. 

9.  Committee  on  chemical  engineering. — This  committee  has  aided 
effectively  in  preparing  an  organization  for  bringing  the  services  of 
American  chemical  engineers  more  directly  and  more  fully  to  the  aid 
of  the  Government. 

COMMTITEB  ON  EXPLOSIVES  INVESTIGATIONS. 

This  joint  commitC&e  was  created  July  1, 1918,  with  the  approval  of 
the  Secretary  of  War  and  the  Secretary  of  the  Navy — 

(1)  To  survey  the  investigations  on  explosives  now  imder  way  and 
to  keep  closely  in  touch  with  their  subsequent  progress. 

(2)  To  gather  and  communicate  to  the  proper  military  and  naval 
authorities  all  information  available  in  regard  to  such  investigations. 

(8)  To  bring  to  the  attention  of  the  proper  military  and  naval 
authorities  proposals  for  supplementary  investigations  relating  to 
explosives,  and  to  arrange  for  the  prosecution  of  such  investiga- 
tions by  the  civil  bureaus  of  the  Government,  by  industrial  com- 
panies, and  by  universities  and  endowed  research  institutions. 

The  committee  was  composed  of  Col.  W.  C.  Spruance,  Ordnance, 
trnited  States  Army,  nominated  by  the  Chief  of  Ordnance  of  the 
Army;  Lieut.  Commander  T.  S.  Wilkinson,  United  States  Navy, 
nominated  by  the  Chief  of  Ordnance  of  the  Navy;  Mr.  L.  L.  Sum- 
mers, representing  the  War  Industries  Board ;  with  Dr.  Charles  E. 
Munroe,  designated  by  the  National  Besearch  Council  as  chairman. 

On  the  recommendation  of  the  committee,  Mr.  G.  A.  Bankin,  of  the 
Bureau  of  Mines,  was  appointed  technical  assistant  by  the  National 
Besearch  Council,  while  Maj.  J.  H.  Hunter,  Ordnance,  United  States 
Army,  Lieut.  (Junior  Grade)  H.  H.  Armstrong,  United  States  Navy, 
and  Mr.  M.  F.  Chase,  of  the  War  Industries  Board,  were  designated 
liason  attaches  for  their  respective  services. 

It  was  decided  that  to  perform  the  assigned  duties  a  record  should 
bo  made  of  the  investigations  on  explosives  which  were  completed  or 
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in  progress;  with  this  object  a  canvass  was  made  of  all  the  divisiiHis 
of  the  Government,  of  the  industrial  companies  of  the  United  States 
engaged  in  the  manufacture  of  explosives,  of  the  universities,  and  of 
the  private  research  institutions.  It  was  decided  at  the  outset  that 
the  committee  should  seek  only  the  titles  of  these  investigations,  with 
sufficient  data  relative  to  the  filing  of  the  reports  on  them,  to  identify 
them  when  sought,  and  that  this  information  should  be  carded  in 
such  form  as  to  be  readily  accessible.  It  is  gratifying  to  report  that 
in  every  instance  the  investigators,  though  connected  with  manufac- 
turing establishments,  have  promptly  furnished  full  reports  of  their 
investigations.  By  order  the  records  of  the  War  and  Navy  Depart- 
ments relating  to  explosives  investigations  were  also  made  available. 

The  returns  f rmn  the  canvasses  made  have  been  most  gratifying. 
This  information  has  been  supplemented  by  the  reports  from  the 
scientific  attaches  in  London,  Paris,  and  Rome  of  the  investigations 
made  and  in  progress  in  Great  Britain,  France,  and  Italy  sent  di- 
rectly to  the  National  Research  Council,  and  by  reports  from  these 
sources  supplied  to  the  War  and  Navy  Departments.  This  informa- 
tion is  being  carded,  there  having  been  over  2,500  cards  thus  far 
prepared.  * 

As  information  has  been  received  it  has  been  communicated  to  the 
officials  of  the  War  and  Navy  Departments,  sometimes  by  correspond- 
ence, but  usually  through  liaison  attaches,  and  it  has  r^>eatedly  oc- 
curred that  certain  of  these  reports  have  be^i  requested  as  bearing 
up<Hi  the  work  in  hand.  Advice  and  counsel  on  matters  relating  to 
explosives  has  frequently  been  sought  by  many  divisions  of  the  Gov- 
ernment. Incidentally  the  committee,  through  the  scientific  attach^ 
of  the  National  Research  Council,  has  furnished  information  re- 
quested by  the  allied  Governments. 

The  committee  at  its  meetings  has  thoroughly  considered  the  duties 
set  forth  in  (8)  and  after  a  review  of  the  record  has  assigned  subjects 
for  investigation.  Some  of  these  investigations  have  already  been  re- 
ported upon  and  the  results  have  been  considered  valuable  by  the 
authorities. 

COMMrrTEE  ON  NITRATE  INVESTIGATIONS. 

In  May,  1918,  the  Secretary  of  War  requested  the  National  Re- 
search Council  to  designate  two  or  more  research  men,  to  be 
appointed  consulting  chemists  to  the  Ordnance  Department,  and 
who,  together  with  the  officer  in  charge  of  the  research  action  of  the 
Nitrate  Division,  shall  constitute  a  small  executive  committee  whose 
duties  shall  be  (a)  to  survey  the  researches  now  in  progress,  (b)  to 
plan  further  investigations  relating  to  nitrogen-fixation  processes,  (c) 
to  arrange  f or_  the  active  prosecution  of  such  investigations,  and  (d) 
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to  exercise  close  oversigfat  over  their  progress;  the  actions  taken  by 
this  committee  and  the  allotment  of  funds  recommended  by  it  to  be 
subject  to  the  approval  of  the  chief  of  the  Nitrate  Division. 

This  committee  was  immediately  constituted  by  the  National  Re- 
search Council,  with  Arthur  A.  Noyes,  chairman  of  the  Nitrate  Com- 
mission of  the  War  Department,  as  chairman,  and  with  John  John- 
ston, chairman  of  the  Divisicm  of  Chemistry  and  Chemical  Technology 
of  the  National  Research  Council,  and  Lieut.  Col.  Alfred  H.  White, 
in  charge  of  the  research  section  of  the  Nitrate  Division  of  the  Ord- 
nance Depai-tment,  as  the  other  two  members. 

During  the  past  year  this  committee  has  kept  in  close  touch  with 
all  the  research  and  development  work  in  progress  under  the  Nitrate 
Division.  It  has  speciflcaUy  been  largely  instrumental  in  arranging 
for  the  following  activities: 

1.  Through  an  understanding  with  the  Chief  of  the  Bureau  of 
Chemistry  of  the  Department  of  Agriculture  and  the  Secretary  of 
that  department,  the  unfinished  laboratory  of  that  bureau  located  at 
the  Arlington  Farm  was  temporarily  placed  at  the  disposal  of  the 
Nitrate  Division,  was  equipped  with  tke  necessary  machinery,  aifd  was 
utilized  for  the  study  of  the  production  on  a  semi-industrial  scale 
of  the  catalyst  used  in  the  synthetic  ammonia  process  at  United  States 
Nitrate  Plant  No.  1  at  Sheffield,  Alabama. 

2.  By  a  similar  arrangement  with  the  Department  of  Agriculture 
the  laboratory  of  the  Bureau  of  Soils  at  the  Arlington  Farm  and  its 
personnel  were  temporarily  transferred  to  the  Nitrate  Division ;  and 
the  plant  already  installed  there  for  the  testing  of  catalysts  for  the 
qrnthetic  ammonia  process  was  greatly  enlarged  and  improved. 

8.  An  arrangemrait  was  made  with  the  director  of  the  Geophysical 
Laboratory  of  the  Carnegie  Institution  of  Washington,  and  with  the 
president  of  that  Institution,  by  which  investigations  on  the  cyanide 
process  of  nitrogen  fixation  and  on  catalysts  for  the  ammonia  syn- 
thesis were  undertaken  by  the  staff  of  the  laboratory,  assisted  by  m^i 
appointed  by  the  Nitrate  Division.  The  services  of  Dr.  E.  C.  Franklin, 
one  of  the  leading  authorities  on  nitrogen  compounds,  were  secured 
for  this  work. 

4.  An  experimental  investigation  on  the  principles  underlying  the 
absorption  of  nitrous  vapors  in  water  was  started  at  the  Massachu- 
setts Institute  of  Technology,  and  the  process  there  worked  out  was 
afterwards  tried  out  on  a  semi-industrial  scale  with  successful  results 
at  the  United  States  nitrate  plant  at  Sheffield,  Alabama. 

5.  There  was  actively  enlisted  in  the  nitrate  research  work  the 
interest  of  Dr.  W.  R.  Whitney,  director  of  the  Research  Laboratory 
of  the  General  Electric  Co.,  who  gave  valuable  advice  in  regard  to  the 
nitrogen  problems  in  general  and  inaugurated  experimental  work  in 
his  own  laboratory  on  catalysts  for  the  ammonia  synthesis. 
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6.  The  chairman  of  the  nitrate  investigations  committee,  in  com- 
pany with  Mr.  C.  P.  Townsend,  was  sent  to  England  and  France  for 
a  period  of  two  months  to  study  the  recent  developments  of  nitrogen 
processes  and  the  researches  in  progress  there. 

7.  A  detailed  plan  for  the  organization  on  a  permanent  basis  of*  a 
bureau  of  research  and  development  to  take  charge  of  nitrate  investi- 
gations was  presented  to  the  Assistant  Secretary  of  War. 

DIVISION  OP  GEOLOGY  AND  GEOGRAPHY. 

Whitman  Cboss,  Chairman, 

The  Division  was  organized  early  in  January  under  the  chairman- 
ship of  Dr.  J.  C.  Merriam  and  succeeded  to  the  work  of  the  commit- 
tee on  geology  and  paleontology  and  the  committee  on  geography. 
These  committees  were  not  discharged,  but  have  been  retained  as 
advisory  bodies  on  problems  of  general  character.  Much  of  the  work 
of  these  committees  was  finished  in  1917,  but  certain  projects  were 
further  developed  by  the  Division  and  will  appear  in  the  following 
statement 

The  Division  has  held  29  meetings  during  the  year.  It  has  often 
called  upon  geologists  and  geographers  of  the  coimtry  for  conferences 
on  special  subjects. 

GENERAL  ACTIVITIES  OF  THE  DIVISION. 

1.  A  report  on  materials  and  facilities  for  rapid  road  and  fortifi- 
cation construction  in  the  coastal  States  from  Maine  to  Texas  was 
prepared  by  the  Geology  Committee,  under  the  immediate  direction 
of  W.  B.  Clark,  and  completed  on  his  death  by  Edward  B.  Mathews. 
This  report  has  been  placed  at  the  disposal  of  the  Chief  of  Engineers, 
and  a  copy  has  also  been  deposited  with  the  United  States  Geological 
Survey,  where  it  has  been  consulted  by  many  Government  agencies. 
It  has  been  of  especial  use  in  connection  with  concrete  construction, 
work. 

2.  Information  as  to  the  geology  and  geography  of  the  environ- 
ments of  Army  cantonments  and  cam/ps  in  the  United,  States,  At 
the  suggestion  of  the  Geology  Committee,  Federal  State  surveys 
undertook  the  preparation  of  bulletins,  and  several  have  been  pub- 
lished during  the  year  1918. 

8.  Information  as  to  the  geography  of  the  western  front  in  Eu^ 
rope.  Portions  of  the  work.  Topography  and  Strategy  in  the  War, 
by  Douglas  W.  Johnson,  dealing  with  the  western  front,  have  been 
republished  in  separate  form  and  gratuitously  distributed  among  the 
officers  of  the  United  States  Army  at  the  cantonments  and  camps  as 
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well  as  in  Europe,  This  distribution  was  initiated  by  the  Geology 
Committee  and  made  possible  by  the  generosity  of  one  of  its  members. 
The  American  Library  Association  ordered  several  hundred  copies  of 
this  separate  for  use  in  libraries  at  camps. 

Several  thousand  copies  of  the  Handbook  of  Northern  France,  by 
Prof.  William  M.  Davis,  chairman  of  the  Geography  Committee,  have 
been  gratuitously  distributed  among  officers  of  the  Army.  This  was 
possible  through  generous  contributions  secured  by  the  author;  The 
publication  was  issued  at  cost  by  the  Harvard  University  Press  and 
distributed  without  profit  to  the  author. 

4.  The  utUieaiion  of  geologists  as  experts  in  the  Ameriean  Arrrvy. 
A  memorandum  on  the  usefulness  of  geological  advice  in  the  opera- 
tions of  an  army  was  presented  to  the  Secretary  of  War  by  the  Geo- 
logy Committee  in  1917.  During  the  past  year  the  geological  war 
service  in  the  German  Army,  as  described  in  German  literature,  has 
been  brought  to  the  attention  of  the  Army  authorities,  and  a  con- 
siderable development  of  such  service  has  taken  place  in  our  Army. 
The  Division  has  improved  every  opportunity  to  make  dear  the  value 
of  this  special  service. 

5.  Maj.  Johnson,  a  member  of  the  division,  was  able  to  make  im- 
portant observations  concerning  geological  and  geographical  work 
in  several  of  the  allied  armies  and  in  the  German  Army,  and  has 
submitted  important  reports  upon  this  subject,  which  have  been 
transmitted  to  the  War  Department. 

6.  Instruction  in  geology^  geography^  map  reading^  etCj  in  train- 
ing  caim/ps  and  colleges.  An  effort  to  promote  work  of  this  kind  was 
initiated  by  the  geology  committee  in  1917.  With  the  organization 
of  the  Students'  Army  Training  Corps  the  opportunity  for  devel- 
oping the  desired  instruction  was  offered.  At  the  request  of  the  mili- 
tary Committee  on  Education  and  Special  Training  the  Division  of 
Geology  and  (Geography  prepared  courses  in  geology,  geography, 
map  reading,  and  meteorology.  The  evident  need'  for  textbooks  in 
these  courses  was  supplied  by  a  special  committee  of  the  Division,  of 
which  Prof.  Herbert  E.  Gregory  was  chairman,  and  the  following 
textbooks  were  prepared:  Military  Geology  and  Topography,  In- 
troductory Meteorology,  and  a  syllabus  on  the  geography  of  Europe. 
Prof.  Gregory  acted  as  the  editor  of  this  series  of  textbooks.  Intro- 
ductory Meteorology  was  prepared  mainly  through  the  hearty  co- 
operation of  members  of  the  staff  of  the  United  States  Weather 
Bureau. 

COOPERATION   WTTH  GOVERNMENT  BUREAUS  AND  OTHER  ORGANIZATIONS. 

7.  Research  Information  Service.  The  Division  has  supplied  to 
our  allies,  through  the  Research  Information  Service,  a  considerable 
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amount  of  information  on  geological  and  geographical  subjects.  This 
has  been  carried  on  through  both  the  Liondon  and  the  Paris  offices  of 
the  Research  Information  Service.  Information  has  also  be^i  secured 
from  the  English,  French,  and  Italian  GK)yemments  through  the 
Service, 

8.  Military  Intelligence  Divinonj  Office  of  the  Chief  of  Staff.  The 
Division  has  cooperated  throughout  the  year  with  the  Military  In- 
telligence Division  to  furnish  information  on  geological  and  geo- 
graphical subjecta 

9.  The  chairman  of  the  Division  has  been  a  member  of  the  Joint 
Information  Board  on  Minerals  and  Derivatives  and  has  taken  part 
in  the  work  of  that  board. 

10.  The  Division  has  cooperated  with  the  United  States  Greological 
Survey,  the  United  States  Bureau  of  Mines,  the  Fuel  Administrati<m, 
and  other  boards  to  secure  special  reports  on  subjects  pertaining  to 
the  mineral  and  fuel  supply  of  the  United  States  and  of  foreign 
countries  available  for  war  purposes. 

11.  The  Califomia  State  Council  of  Defense  has  transmitted  to 
this  Division  a  number  of  reports  prepared  by  its  committee  on  ge- 
ology and  mineral  resources,  concerning  the  supply  of  important 
war  minerals  in  California.  These  reports  have  been  utilized  by  the 
Division  in  supplying  information  to  various  Government  bureaus. 

12.  Clecer-quartz  resources  of  the  United  States.  An  investigation 
was  made  by  Dr.  G.  P.  Merrill,  as  a  committee  of  the. Division,  as  to 
the  clear-quartz  resources  of  the  United  States  with  reference  to  the 
use  of  this  material  in  certain  instruments.  An  investigation  of 
quartz  appearances  in  Califomia,  by  Prof.  A.  F.  Rogers,  was  made 
in  connection  with  this  report.  The  expense  of  both  investiga- 
tions was  borne  by  the  Research  Council  from  funds  allotted  to  this 
Division. 

DIVISION  OF  MEDICINE  AND  RELATED  SCIENCES. 

OoL  F.  F.  Russell,  M.  C,  U.  S.  Army,  Acting  CJiairman;  MaJ.  R.  O.  Hubset, 
M.  C,  U.  S.  Army,  Vice  Chairman. 

The  present  organization  of  the  Medical  Division  has  been  in  exist- 
ence since  February,  1918,  when  it  was  established  under  the  chair- 
manship of  Dr.  Richard  M.  Pearce,  who  was  later  assisted  by  Dr. 
Peyton  Rous,  as  vice  chairman.  Previous  to  this  date  the  med- 
ical sciences  were  represented  by  several  different  committees,  in 
accordance  with  the  general  plan  of  the  Council's  organization  at 
that  time.  Those  existing  committees  of  the  original  Council,  repre- 
senting sciences  concerned  with  problems  dealing  with  the  cause,  pre- 
vention, and  treatment  of  disease  states  among  the  military  and  war- 
industry  forces,  as  well  as  those  representing  sciences  concerned  with 
the  mental  and  physical  fitness  of  individuals  for  military  service, 
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were  grouped  to  form  a  nucleus  for  the  Divi&don  of  Medicine  and 
Belated  Sciences.  These  committees  retained  their  titles  and  person- 
nel, and  the  researches  then  in  progress  under  their  direction  were 
continued  by  them  without  interference. 

In  the  subsequent  development  of  the  Division  (see  War  Organi- 
zation, p.  107)  there  has  been  a  constant  effort  to  recognize  those 
applied  sciences  upon  which  medical  problems  are  so  fimdamentally 
dependent  that  they  are  an  actual  necessity  for  thoroughness  in 
medical  investigation,  and  to  include  these  in  its  organizaticm.  In- 
vestigators in  these  sciences  were  and  have  continued  to  be  enrolled 
to  serve  on  committees  or  subcommittees. 

In  the  main  the  purpose  of  the  Division  from  the  beginning  has 
been  to  mobilize  the  civilian  medical  and  related  scientific  woricers 
and  institutions,  with  their  laboratories,  in  the  United  States,  thus 
organizing  a  united  scientific  medical  service  for  aiding  in  the  solu- 
tion of  problems  bearing  upon  and  promoting  the  efficiency  of  na- 
tional defense.  This  has  been  accomplished  by  close  cooperative 
contact  with  the  Surgeon  General  of  the  Army,  through  Col.  Bussell, 
with  the  Surgeon  General  of  the  Navy,  through  Dr.  Stitt,  and  with 
the  most  hearty  support  and  cooperation- from  the  many  sci^itific 
investigators  throughout  the  country. 

The  general  plan  has  been  to  follow  the  advice  of  representatives 
of  the  War,  Navy,  and  Labor  Departments  in  determining  urgent 
problems,  and  then  to  find  the  proper  workers  to  investigate  them. 
The  committee  plan  has  been  adhered  to  as  far  as  it  has  been  pos- 
sible ;  but  there  have  been  many  instances  where  individuals  working 
independently  of  committees  have  given  their  entire  time  and  labora- 
tory facilities  to  the  work  on  war  problems.  The  committees  and 
subcommittees  dealing  with  such  problems,  at  the  time  of  the  sign- 
ing of  the  armistice,  were  constituted  as  shown  on  page  107. 

Lack  of  space  prohibits  any  detailed  statement  of  the  many  prob- 
lems taken  up  by  the  different  committees  or  by  individuals  working 
in  connectioii  with  the  Division.  However,  a  word  about  some  of 
these  seems  necessary. 

1.  Much  has  been  accomplished  as  a  result  of  investigations  under- 
taken to  study  traumatic  shock ;  although  the  results  have  by  no  means 
entirely  explained  the  phenomenon,  they  have  given  illumination  to 
certain  clinical  aspects  of  the  problems. 

2.  Investigations  concerned  with  the  control  of  lice  and  their  eggs, 
and  preventive  measures  against  infestation,  have  resulted  in  the 
development  of  effective  insecticides  and  methods  of  delousing. 

3.  A  method  has  been  found  for  the  prevention  of  post-operative 
neuromata  in  amputation  stumps. 

4.  Much  attention  has  been  devoted  to  the  cultivation  and  collec- 
tion for  pharmacological  study  of  native  medicinal  plants.    As  a  re- 
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suit,  all  of  the  digitalis  now  required  for  use  in  the  Army  is  grown 
and  tested  by  scientists  at  the  University  of  Minnesota. 

5.  Acetone,  a  necessary  solvent  for  airplane  varnishes,  was  almost 
unobtainable  in  the  early  months  of  the  war.  A  simple  method  has 
now  been  worked  out  for  its  production  and  put  into  practical  opera- 
tion by  the  Government. 

6.  The  work  of  the  Committee  on  Industrial  Poisonings  has  brought 
to  light  facts  of  great  importance,  which  have  resulted  in  steps  being 
taken  to  protect  the  health  of  munitions  plant  workers. 

7.  Investigations  concerning  the  cause  and  prevention  of  the  exis^ 
ing  epidemic  disease  (^^  influenza ")  have  been  encouraged  and  sup- 
ported to  the  fullest  extent.  It  is  at  this  time  too  early  to  make  any 
statements  regarding  results,  but  it  is  hoped  that  in  the  near  future 
some  important  facts  will  be  forthcoming. 

The  following  list  gives  by  title  only  the  complete  roster  of  re- 
searches commenced.  Many  of  these  have  been  completed  and 
papers  on  the  results  have  either  been  published  in  journals  or  are 
official  documents  in  the  files  of  the  Council. 

A.  Under  direction  of  the  Executive  Committee  of  the  Division: 

1.  The  development  of  protectors  for  the  ear  against  effects  of  high  ex];do- 
slves.^ 

2.  New  methods  for  the  production  of  acetone.* 

3.  Qeneral  testtng  of  new  antiseptics  and  special  study  of  application  of  the 
same  (2  stations).* 

4.  Studies  of  anaerobic  bacteria  of  Importance  In  war  wounds  (8  stations).* 

5.  The  cultivation,  collection  and  pharmacological  study  of  native  medicinal 
plants  (8  stations).* 

6.  Determination  of  substitutes  for  ambrlne.* 

7.  A  study  of  gases  as  disinfectants  of  wounds  and  their  use  to  render  dis- 
ease carriers  Innocuous.* 

8.  SterUzation  of  drinking  water  for  large  bodies  of  troops.* 

9.  A  critical  study  of  methods  of  small-pox  vaccination  on  a  large  scale.^ 

10.  The  value  of  the  agglutination  test  after  vaccination  against  typhoid 
fever.* 

11.  A  study  of  rare  and  unusual  sugars  In  the  different  strains  of  pneo- 
mococcus,  streptococcus,  and  m«ilngococcus. 

12.  A  study  of  hemostatic  preparation.* 

18.  Studies  of  peripheral  nerve  injury  and  repair,  with  special  reference  to 
the  prevention  of  amputation  neuromata. 

14.  Studies  of  streptococcus  infection,  with  special  reference  to  empyema. 

15.  A  study  of  possible  substitutes  for  the  petri  dish. 

16.  War  (?)  edema  among  infants. 

17.  Ghemotherapeutlc  studies  of  experimental  pneumococcus  infection. 

18.  Tests  to  devise  a  gauze  mask  effective  in  the  prevention  of  droplet  In- 
fection. 

19.  A  study  of  the  cause  of  the  so-called  Spanish  Influenza  and  its  possible 
prevention  by  vaccination. 

^  Research  in  progress  under  the  direction  of  the  Committee  on  Medicine  and  Hygiene 
as  constituted  in  the  oridnal  organization  of  the  Council  (CoL  Victor  Vauchan,  chairman). 
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20.  Tests  at  the  Influence  of  slow  Intravenous  Injections  of  foreign  serum  in 
the  prevention  of  anapliylactic  shock  with  special  reference  to  the  army  use 
of  antitoxic  sera. 

21.  Ghloralose  as  a  general  anesthetic  in  cases  of  shock. 

22.  Skin  grafting  as  conditioned  by  the  blood  group  of  donor  and  recipient 
28.  The  use  of  '*  immunized  **  skin  grafts  in  infected  wounds. 

24.  Ctentian  violet  as  an  antiseptic  for  "preserved  blood"  used  in  tran»- 

fUBlOOS. 

25.  Methods  to  increase  the  yield  of  serum-antibodies  in  immunized  animals. 

26.  A  simplified  and  improved  apparatus  for  transfusions. 

27.  A  study  of  the  importance  of  antiagglutinins  for  transfusion. 

2&  A  test  to  disclose  oxygen-lack  in  the  air  of  submarines  and  mines. 
B.  OommUtee  on  induMtrial  piHson4ngs: 

1.  An  experimental  study  of  toxic  effects  of  •  substances  entering  into  the 
manufacture  and  handling  of  explosives.     (1  station,  7  workera) 

2.  A  study  of  early  signs  of  intoxications  among  munitions  workers.  (S  field 
workers  in  6  muniti<Mis  plants.) 

8.  A  study  of  airplane  •*  dopes." 

4.  The  devolpment  of  protective  varnishes' or  other  skin  coverings. 

0.  Committee  on  toxicity  of  preserved  foods: 

1.  Studies  of  canning  and  other  methods  of  preserving  food.^ 

2.  The  related  problems  of  botulism. 

D.  Committee  on  neurology  and  psychiatry: 

"L  An  analysis  of  18,000  records  of  soldiers  discharged  from  service  on  ae- 
oount^f  nervous  and  mental  disturbances. 

2.  The  early  histological  lesions  of  meningoenc^halitia  (From  material  of 
the  Army  Medical  Museum.) 

B.  Committee  on  the  study  of  the  physiology  of  shock: 

1.  Twenty-nine  studies  in  10  stations. 

F.  Committee  on  control  of  hemorrhage  (8  stations). 

G.  Committee  on  fatigue  in  industrial  pursuits: 

1.  An  investigation  of  hygienic  conditons  in  industrial  establishments. 

2.  Studies  of  industrial  efilciency. 
8.  Physiological  studies  of  fatigue. 
H.  Committee  on  Biochemistry: 

1.  Studies  of  varieties  of  velvet  bean  and  of  its  utilization  as  a  food. 

2.  Substitutes  for  cane  sugar. 

8.  The  minimum  vitamin  requirement 

4.  Substitutes  for  acetone  In  extracting  and  drying. 

I.  Anthropology  committee: 

1.  A  study  of  central  European  races  in  New  York  City. 

2.  Race  in  relation  to  physical  conditions  and  fitness  for  employment 
8.  Anthropometric  study  of  drafted  men. 

J.  Psychology  committee: 

1.  Twenty  studies  by  12  different  observers  (or  groups  of  observers)  of  mili- 
tary problems  to  which  the  methods  of  psychology  are  applicable. 
K.  Medical  zoology: 

1.  Studies  of  Giardia  Microti. 

2.  The  treatment  of  experimental  Giardiasis. 

8.  An  improved  method  of  detecting  ova  of  parasites  in  stools. 

4.  Hookworm  investigations. 

5.  Louse  investigation*  (3  stations — numerous  studies). 

>  Researchefl  in  progress  under  tbe' direction  of  the  Committee  on  Medicine  and  Uygicn<^ 
as  constitoted  in  tbe  original  organisation  of  the  Council  (Col.  Victor  Vaughan,  chairman). 
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In  addition  to  these  more  specific  activities,  the  Division  has  ren- 
dered many  miscellaneous  services,  some  of  which  may  be  briefly 
stated.  Medical  and  premedical  schools  have  been  canvassed,  solicit- 
ing their  cooperation  in  making  certain  changes  in  their  curriculum 
to  meet  the  necessities  of  war  medicine  and  surgery  and  the  Army 
Laboratory  Service.  Letters  were  sent  to  all  colleges  and  universities, 
recommending  the  character  of  work  best  suited  for  their  depart- 
ments of  bacteriology  and  biology,  to  fit  students  for  training  in  the 
Army  Laboratory  Sdiool  in  the  event  of  such  students  being  in- 
ducted into  the  Army  Laboratory  Service.  Pathologists  and  bac- 
teriologists have  been  procured  for  the  Army  Medical  Corps. 

Conferences  between  civilian  investigators,  representatives  of  the 
Surgeon  General's  Office,  and  the  Council  have  been  arranged  and  the 
traveling  expenses  paid  in  instances  where  there  was  no  provision  by 
the  Government  to  meet  such  expense.  Bibliographies  on  medical 
themes  have  been  prepared  and  distributed  to  military  hospitals  and 
individuals  carrying  on  war  investigations.  The  cooperation  of  CoL 
Garrison,  of  the  Surgeon  General's  Library,  has  allowed  us  to  fur- 
nish photostatic  reprints  of  articles  from  Grerman  journals  published 
during  the  war,  and  in  this  way  it  has  been  possible  to  disseminate 
very  valuable  information  in  many  subjects  of  importance.  Breed- 
ing stations  for  white  mice  have  been  organized  in  different  parts  of 
the  United  States  so  that  the  hospital  laboratories  would  not  be 
hampered  in  pneumonia  diagnosis  by  a  lack  of  these  animals.  When 
the  present  epidemic  disease  (^^  influenza  ")  appeared  the  Division 
made  every  effort  to  assist  when  and  however  it  could. 

Because  of  the  relative  independence  in  the  Division  of  the  Psy- 
chology Committee  and  the  Committee  on  Anthropology,  special 
statements  prepared  by  their  respective  chairmen  are  given  here. 

1.  Commvttee  on  'psychology. — ^The  Psychology  Committee  of  the 
Council  was  appointed  in  April,  1917,  and  functioned  as  an  inde- 
pendent committee  until  it  was  constituted,  in  March,  1918,  a  part  of 
the  Division  of  Medicine  and  Related  Sciences.  The  committee  has 
worked  chiefly  through  subcommittees  and  military  appointees  in  the 
Army  and  Navy,  and  the  success  of  its  work  has  been  clearly  shown 
by  the  increase  in  demands  for  psychological  service  and  the  rapid 
extension  of  the  several  lines  of  psychological  work  which  have  been 
organized  in  military  departments. 

One  of  the  most  interesting  facts  concerning  the  work  of  this  com- 
mittee during  the  war  is  the  great  preponderance  of  service  over 
research.  In  the  numerous  reports  which  have  been  issued  there  is 
much  of  permanent  scientific  value,  but  by  contrast  the  emphasis 
seems  to  be  placed  continuously  upon  the  immediate  service  of  tech- 
Lological  materials. 


Digitized  by 


Google 


EBPOBT  NATIOKAL  BBSBAKGH  GOUNOIL.  93 

The  services  of  this  section  of  the  Council  have  touched  and  more 
or  less  modified  ahnost  every  aspect  of  military  personnel  work.  The 
committee  on  classification  of  personnel  in  the  Army  was  indirectly 
a  result  of  the  organization  of  the  psychological  military  service  by 
the  American  Psychological  Association  and  the  National  Kesearch 
CoonciL 

For  the  Division  of  Military  Aeronautics  the  committee  has  also 
prepared  tests  of  mental  alertness  for  enlisted  men,  providing  for  the 
measurement  of  those  characteristics  of  mind  and  behavior  which 
are  important  in  the  aviation  service.  The  contributions  of  psy- 
di^ogists  to  the  study  of  qualifications  for  flying,  the  fitness  of 
flyers,  and  the  psychological  effects  of  high  altitudes  are  conspicu- 
ously important. 

The  committee  has  aided  the  Div^on  of  Psychology  of  the  Medical 
Departm^it  of  the  Army  to  administer  mental  tests  to  enlisted  men 
and  commissioned  officers  in  accordance  with  plans  perfected  in 
1917.  This  work  entailed  the  establishment  of  a  special  school  for 
training  in  military  psychology  at  Fort  Oglethorpe,  Ga.,  in  which 
more  than  400  men  were  trained. 

The  rating  of  soldiers  according  to  mental  alertness  or  degree  of 
intelligence  has  facilitated  the  early  and  prompt  elimination  of  men 
who  are  mentally  unfit  for  service  and  the  proper  utilization  of 
various  grades  of  intelligence.  Approximately  1,700,000  individuals 
have  been  examined  to  date. 

The  establishment  by  the  War  Department  of  the  morale  branch 
of  the  General  Staff  was  greatly  facilitated,  if  not  primarily  due 
to  the  interest  and  efforts  of  members  of  the  Psychology  Committee. 

It  has  been  demonstrated  that  psychological  methods  could  be 
devised  and  adapted  to  assist  in  selecting  and  training  observers 
and  scouts,  and  to  this  end  a  series  of  tests  of  mental  alertness 
has  been  prepared  for  the  Division  of  Military  InteUigence. 

A  qpecial  subconunittee  was  organized  to  assist  the  Committee  on 
Education  and  Special  Training  of  the  War  Department  to  adapt  in- 
strnction  in  psychology  to  the  needs  of  the  Special  Activity  Training 
Camp.    Mental  tests  for  the  rating  of  students  were  also  prepared. 

For  the  United  States  Navy,  the  Psychology  Committee  has  en- 
gaged in  the  selection  of  suitable  lookouts  for  merchantmen,  the  se- 
lection of  men  for  special  assignment  in  gunfire  squads,  and  the 
selection  of  candidates  for  training  as  ^4isteners."  Although  the 
Navy  has  not  utilized  the  methods  of  mental  testing  employed  by  the 
Army,  assistance  has  been  rendered  by  this  committee  to  the  Navy 
in  connection  with  the  rating,  classifying,  and  assigning  of  men  ac- 
cording to  their  mental  capacity. 
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Other  investigations  have  been  undertaken  dealing  with  prdblems 
whose  solution  is  particularly  significant  in  connection  with  sub- 
marine warfare  and  aviation  and  a  method  has  been  devised  for  de- 
tecting those  men  whose  emotional  constitution  is  such  as  to  warrant 
careful  neuropsychiatric  examination. 

Important  psychological  problems  in  military  training  have  also 
been  attacked  by  the  committee.  A  study  of  disciplinary  problems  for 
the  assistance  of  the  Medical  Departm^it  and  the  morale  branch  of 
the  General  Staff  has  been  undertaken,  and  much  practical  work  in 
the  interests  of  mental  reeducation  has  been  carried  on. 

2.  Committees  on  anthropology. -Shortly  after  the  organization  of 
the  Division,  it  was  recommended  by  the  members  of  the  original 
Committee  on  Anthropology  to  abolish  that  committee  as  it  was  then 
constituted  and  to  have  the  anthropological  work  divided  into  three 
sections  as  they  are  now  represented.  It  was  planned  to  conduct 
investigations  aimed  at  perfecting  methods  of  selecting  men  for  and 
arranging  men  in  military  service.  A  plan  of  procedure  was  formu- 
lated for  making  investigations  to  obtain  information  that  might 
serve  as  a  basis  for  further  developments  in  this  work.  Many  of  the 
larger  projects  in  the  plan  were  not  realized  on  account  of  unexpected 
and  untimely  adverse  circumstances.  However,  those  investigations 
planned  to  be  carried  on  by  the  individual  members  of  the  committee 
were  accomplished,  and  as  a  result  important  recommendations  were 
made  to  the  War  Department. 

Dr.  Davenport  was  commissioned  in  the  Sanitary  Corps  of  the 
Army  and  put  in  charge  of  the  Section  of  Anthropology  in  the 
Surgeon  General's  Office,  which  section  was  organized  along  lines 
suggested  by  him.  In  this  capacity  he  made  several  trips  to  diff^*ent 
camps  for  the  purpose  of  inspecting  methods  for  making  physical 
examinations,  and  as  a  result  of  such  observations  changes  for  im- 
provement were  recommended  and  adopted.  The  Army  standard 
physical  examination  form  (1010  P.  M.  G.  O.)  was  revised  to  include 
data  recording  color,  occupation,  and  nationality  of  registrants.  The 
minimum  stature  of  63  inches  for  acceptance  in  general  military  serv- 
ice was  recommended  to  be  reduced  to  60  inches.  This  change  was 
adopted  in  June,  1918. 

Later  Dr.  Davenport  was  put  in  charge  of  the  statistical  woA  in 
the  Section  of  Medical  Becords  and  at  the  present  time  is  serving 
in  this  office.  Very  careful  examination  is  being  made  of  data  re- 
garding height,  weight,  chest  measurements,  and  incidence  of  vari- 
ous defects  and  diseases  found  by  local  draft  boards  as  well  as  by 
camp  examining  boards.  These  records  are  being  classsified  with 
reference  to  the  part  of  the  country  from  which  the  individual 
originates  in  accordance  with  a  division  of  the  total  area  of  the 
United  States  in  157  sections,  based  primarily  upon  the  racial  con- 
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siitiition  of  the  population  of  these.  Each  group  of  statistics  will 
be  treated  separately  and  the  results  published  later.  One  paper  on 
tfio  relative  disease  incidence  in  white  and  colored  troops,  by  Dr. 
Davenport  and  Col.  Love,  has  been  sent  to  the  National  Academy  of 
Science  for  publication  in  its  Proceedings. 

The  plan  for  securing  anthropological  information  on  a  broad 
scale  was  interfered  with  first  by  the  temporary  abandonment  of 
mobilization  when  the  epidemic  disease  (^^  influenza '')  became  so 
prevalent  in  September,  and  following  this  by  the  complete  cessation 
of  mobilization  when  hostilities  ceased.  Despite  these  facts  Dr. 
Hoffman  was  able  to  obtain  some  records  at  Hog  Island.  Plans 
were  presented  for  carrying  on  this  work  during  demobilization,  but 
these  were  not  approved  by  the  General  Staff. 

The  financial  support  for  the  activities  of  the  Division  of  Medicine 
and  Belated  Sciences  was  obtained  from  the  Rockefeller  Foundation. 
A  grant  of  $50,000  was  made  to  be  expended  by  the  Division  for  war 
work,  although  only  a  relatively  small  portion  of  this  was  used.  In 
addition  to  this  grant,  there  were  two  donations  made  by  Maj.  W.  W. 
Keen,  M.  C,  of  $882.22  and  $101.74,  royalties  from  a  book  entitled 
"The  Treatment  of  War  Wounds,"  written  by  Maj.  Keen  at  the 
suggestion  of  the  Council.  I^ater,  when  the  plans  for  the  Division's 
,  activities  during  demobilization  were  presented  to  the  Foundation, 
it  made  a  further  grant  of  $15,000  to  support  them. 

In  conclusion,  the  executive  committee  of  the  Medical  Division 
wishes  to  pay  tribute  to  the  many  scientific  workers  throughout  the 
country  who  have  given  their  services  untiringly  and  unstintingly  to 
the  cause  for  which  all  have  worked  during  the  war.  That  their 
efforts  have  met  with  success  is  attested  to  by  many  testimonials  of 
thanks  and  appreciation  from  the  heads  of  the  different  divisions 
of  the  War,  Navy,  and  Labor  Departments  whose  problems  they  have 
endeavored  to  solve.  Also,  it  wishes  to  record  an  expression  of  ap- 
preciation for  the  thoughtfulness  and  generosity  of  Maj.  Keen  in 
making  his  donations  to  the  funds  of  the  Division.  The  depth  of  its 
expression  of  appreciation  to  the  Rockefeller  Foundation  can  best  be 
stated  in  acknowledging  that  without  its  support  any  effort  to  accom- 
plish the  purposes  of  the  Division  would  have  been  most  difficult. 

DIVISION  OP  BIOLOGY. 
Vernon  Kelloqo,  Chairman;  A.  F.  Woods,  Vice  Chairman. 

This  Division  has  undertaken  primarily  to  establish  the  necessary 
cooperation  in  handling  problems  which  fall  within  the  scope  of  its 
constituent  committees.  Most  of  the  problems  which  have  been  con- 
sidered are  of  permanent  value  and  are  not  confined  merely  to  the 
period  of  the  war,  and  many  of  the  investigations  will  cover  a  period 
of  several  years.  Besides  initiating  various  investigations  the  Divi- 
sion has  also  provided  for  the  affiliation  of  individual  oriranizations 
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when  desirable,  such  affiliation  to  cease  as  soon  as  the  problem  in  hand 
has  been  solved. 

Information  and  suggestions  have  been  furnished  to  the  War 
Department  upon  sources  of  material  for  making  charcoal  for  gas 
masks  and  the  possible  use  of  animals  as  indicators  of  the  presence 
of  poison  gases  in  the  air  and  upon  possible  uses  for  ammonium 
nitrate  if  this  product  can  be  economically  manufactured  in  large 
nitrate  fixation  plants. 

It  has  also  been  ascertained  by  the  Division  that  other  native 
woods  are  better  suited  for  airplane  propellers  than  African  ma- 
hogany, with  a  result  that  orders  for  the  importation  of  this  wood 
were  canceled  and  thousands  of  tons  of  shipping  thus  saved. 

In  addition,  the  following  projects  have  been  undertaken  by  this 
Division : 

Fertilizers. — ^A  cooperative  group  of  soil  and  fertilizer  specialists 
from  North  and  South  Dakota,  Minnesota,  Wisconsin,  Iowa,  Ne- 
braska, Kansas,  and  Missouri  has  been  organized  for  the  purpose 
of  studying  the  fertilizer  problems  of  that  great  agricultural  re- 
gion and  the  special  cooperation  of  the  Department  of  Agriculture 
has  been  secured  for  a  further  study  of  the  problems  involved. 

Poultry  feeding. — ^Experiments  have  been  carried  on  to  deter- 
mine the  presence  or  absence  in  poultry  food  of  certain  substance^ 
influencing  egg  production,  and  a  cooperative  study  among  poultry- 
men  in  the  East  and  West  has  been  secured.  Kesults  so  far  obtained 
have  confirmed  the  value  of  certain  empirically  established  methods 
of  feeding. 

Protein  metabolism  in  animal  feeding. — ^E^phasis  in  this  inves- 
tigation has  been  placed  upon  the  quality  of  the  protein  consumed, 
the  influence  of  accessory  substances  and  the  variation  in  the  ash 
of  the  rations.  The  metJiod  of  procedure  has  been  to  feed  beef  or 
dairy  calves  old  enough  to  consume  exclusive  dry  feed  upon  two 
different  planes  of  protein  intake  but  with  equal  net  energy  supply. 
A  conference  has  been  arranged  to  bring  together  the  investigators 
cooperating  in  this  work,  but  final  results  are  not  as  yet  available. 

BatSn  mice^  amd  rodent  pests. — In  cooperation  with  the  United 
States  Biological  Survey  a  campaign  has  been  started  in  the  United 
States,  through  the  State  Councils  of  Defense  and  other  organiza- 
tions, for  the  rat-proofing  of  buildings,  for  cleaning  up  harboring 
places,  such  as  trash  piles  and  wooden  sidewalks,  and  for  the  poison- 
ing of  rats.  It  is  estimated  that  there  are  over  100,000,000  rats  in 
the  United  States  and  that  each  rat  will  do  at  least  $2  worth  of 
damage  in  a  year.  This  campaign,  which  is  continuing,  is  mainly 
concerned  in  drawing  attention  to  the  seriousness  of  the  situatioiL 
Similarly,  in  cooperation  with  the  United  States  Biological  Sur- 
vey, an  investigation  has  been  made  of  the  relation  of  rodent  pests 
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to  their  environment,  especially  with  reference  to  forage  and  grain 
crops. 

Physiological  salt  requirements  of  representative  ctdtivaied 
pla/nts. — ^A  special  committee  has  this  subject  in  charge  and  various 
institutions  in  the  country  have  been  visited  for  the  purpose  of 
presenting  the  problem  as  an  opportunity  to  cooperate  on  the  ap- 
plication of  physiology  to  agriculture.  About  half  of  the  standard 
institutions  in  the  United  States  are  cooperatiilg  in  the  project, 
and  a  prospectus  has  been  prepared  so  that  all  investigators  may 
follow  the  same  methods  and  use  the  same  materials. 

Sizing  materials. — Under  the  supervision  of  the  United  States 
Bureau  of  Fisheries  a  study  of  the  availability  of  alginic  acids  for 
sizing  materials  has  been  instituted  in  view  of  the  scarcity  of  ordi- 
nary sizing  materials  and  the  desirability  of  avoiding  any  substi- 
tute which  would  decrease  the  food  supply. 

Salting  fish  in  southern  climates. — Also  under  the  auspices  of  the 
United  States  Bureau  of  Fisheries,  an  investigation,  has  been  under- 
taken relative  to  the  possibility  of  overcoming  the  processes  of  de- 
composition which  normally  take  place  in  salting  fish  in  southern 
climates. 

Lax:  and  lac  insects^  mesquite  gum. — In  view  of  the  existing  condi- 
tions it  seemed  that  the  possibility  of  developing  a  domestic  source 
of  supply  of  lac,  better  known  by  its  commercial  name  "shellac," 
should  not  be  neglected.  Results  showed  that  in  regions  where  lac 
is  most  abundant  the  supply  at  present  is  insufficient  for  even  the 
most  remote  commercial  possibilities.  Mesquite  gupi  was  found  in 
negligible  quantities. 

War  emergency  board  of  plant  pathologists. — ^The  division  has  co- 
operated in  the  work  of  propaganda  and  investigation  undertaken 
by  this  board,  and  an  appropriation  was  made  to  facilitate  and  en- 
courage the  work  of  the  board.  The  project  brought  together  the 
leading  plant  pathologists  of  the  country  for  the  purpose  of  consid- 
ering the  most  effective  means  of  controlling  diseases  of  various  food 
crops,  and  the  results  ^accomplished  have  not  only  been  of  great 
value  from  a  scientific  point  of  view  but  from  the  standpoint  of  the 
practical  control  of  diseases  as  well. 

Instruction  in  universities. — Upon  the  request  of  the  War  Depart- 
ment the  Division  undertook  to  formulate  courses  in  biology,  proto- 
zoology, animals  in  relation  to  disease,  plant  pathology,  botanical 
raw  products,  and  wood  inspection  for  the  Students^  Army  Train- 
ing Corps.  While  it  is  believed  that  the  outlines  suggested  were 
helpful  in  many  cases,  the  continuance  of  the  courses  was  for  so  short 
a  period  that  their  value  and  educational  effect  could  not  well  be 
determined.  The  results  of  this  experience,  however,  will  not  be 
lost 
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PUBLICATIONS. 

Hitherto  the  results  of  the  work  of  the  National  Research  C!ouncil 
have  been  widely  scattered,  appearing  in  books,  reports,  articles,  in 
scientific  and  technical  journals,  and  other  publications.  The  exec- 
utive board  has  now  decided  to  issue  a  series  of  Bulletins,  early  num- 
bers of  which  will  contain  the  following  reports  and  papers: 

Report  of  the  Psychology  Committee. 

Report  of  the  Patent  Committee. 

Provisional  Prospectus  of  a  Zinc  Research  Association. 

Provisional  Prospectus  of  a  Ceramics  Research  Association. 

National  importance  of  scientific  fuid  industrial  research. 

Jewett,  Frank  B. :  Industrial  Research. 

Russell,  Henry  N. :  Some  Problems  in  Sidereal  Astronomy. 

Washburn,  Edward  W.:  Refractory  materials  as  a  field  for  re- 
search. 

ACKNOWLEDGMENT. 

The  chairman  of  the  National  Research  Council,  in  concluding 
nearly  three  years  of  service,  wishes  to  express  his  very  cordial  ap- 
preciation of  the  unwavering  interest  in  the  work  of  the  Council  and 
the  steady  devotion  to  its  objects  which  have  characterized  his  many 
colleagues.  Most  of  them  have  worked  with  little  or  no  compensa- 
tion under  the  trying  conditions  of  the  war  emergency,  and  fre- 
quently at  great  personal  inconvenience.  The  progress  that  has  been 
made  under  such  circumstances  and  the  unflagging  purpose  which 
still  animates  all  who  are  taking  part  in  the  work,  even  after  the  war 
stimulus  has  been  removed,  augur  well  for  the  future.  Special  men- 
tion should  be  made  of  the  important  contribution  of  Messrs.  Milli- 
kan,  Noyes,  and  Merriam,  who  have  served  as  Acting  Chairman 
during  the  absence  of  the  Chairman.  I  wish  that  it  were  feasible 
here  to  name  every  one  of  the  hundreds  who  have  aided  the  Council, 
both  at  home  and  abroad,  and  to  make  adequate  reference  to  his  or 
her  contribution  to  the  work.^  Each  will  find  satisfaction  in  the 
help  given  in  the  prosecution  of  the  war  and  in  preparing  the  way 
for  the  future  promotion  of  research.  We  have  only  begun  a  task  of 
unlimited  possibilities,  and  we-  may  look  forward  with  the  keenest 
interest  to  its  continuation  and  wide  development  by  our  successors. 

George  E.  Hale,  Chairman. 

REPORT  OF  THE  TREASURER,  NATIONAL  RESEARCH  COUNCIL,  FOR 
THE  CALENDAR  YEAR  1918. 

The  work  of  the  National  Research  Council  during  1918  was  sup- 
ported by  funds  coming  from  several  sources  and  disbursed  in 
various  ways,  as  indicated  in  the  following  statement : 

*  It  Is  expected  that  detailed  reports  will  be  pabllshed  by  the  rarlous  Divlsioiui  of  the 
Council. 
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1.  Grants  from  the  Carnegie  Corporation  of  New  York,  through 
the  Carnegie  Institution  of  Washington,  for  general  expenses  of  of- 
fice, maintenance,  and  special  investigations,  disbursed  by  the  treas- 
urer of  the  National  Research  Council  from  a  special  account; 
$50,000  appropriated  in  June,  1917;  $100,000  for  the  fiscal  year  July 
1, 1918,  to  June  80,  1919. 

2.  Grant  of  $50,000  from  the  Rockefeller  Foundation  of  New 
York  for  the  support  of  the  Division  of  Medicine  and  Related 
Sciences  for  the  period  from  March  1  to  December  31.  This  fund 
was  given  to  the  National  Academy  of  Sciences  and  has  been  dis- 
bursed by  its  treasurer  from  a  special  account. 

3.  Miscellaneous  funds  given  to  the  National  Academy  of  Sciences 
for  the  support  of  the  National  Research  Council. 

4.  Allotments  from  the  President's  emergency  appropriation,  for 
general  office  expenses  of  the  Council,  and  the  expenses  of  the  Re- 
search Information  Service,  disbursed  through  the  Council  of  Na- 
tional Defense;  $29,500  for  the  period  from  January  1  to  June  30; 
$61,000  for  the  period, from  July  1  to  December  31. 

5.  Special  appropriation  of  $15,000  from  the  Ordnance  Bureau  of 
the  War  Department  for  the  development  of  a  new  type  of  gun  by 
the  National  Research  Council. 

Owing  to  the  various  methods  of  disbursement  of  the  funds  the 
expenditures  for  the  work  of  the  Council  during  the  first  six  months 
of  1918  were  not  completely  classified  except  for  the  Division  of 
Medicine.  A  budget  system,  however,  classifying  all  expenditures 
and  unifying  all  disbursements  for  the  purpose  of  a  general  state- 
ment was  put  into  operation  on  July  1.  A  summary  statement  for 
the  last  six  months  under  that  system  is  given  below. 

The  divisional  expenses  are  paid  by  the  treasurer  on  the  presenta- 
tion of  accounts  duly  approved  by  the  chairman  of  the  division  con- 
cerned and  countersigned  by  the  secretary  of  the  Council. 

STATEMENT  OP  RECEIPTS  AND  DISBURSEMENTS,  JAN.  x  TO  DEC.  31,  19x8. 

A  summary  of  all  receipts  and  disbursements  for  the  entire  year, 
arranged  in  sections  corresponding  to  the  main  sources  of  revenue 
above  named,  is  as  follows : 

BECEIFTS. 

I.  Carnegie  CJorporation  fund: 

Jan.  1,  balance  in  bank $2. 619. 92 

Amount  received  in  1918 50,000.00 

$52, 619. 92 

II.  Rockefeller  Foundation  fund: 

Amount  received  during  year 23, 856. 82 

Bank  interest  on  deposits 114.25 

28,971.07 
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III.  National  Academy  of  Sciences,  mlsceUaneons  fond: 

Jan.  1,  balance $2,389.35 

MaJ.  W.  W.  Keen,  M.  C,  two  donations 483. 96 

Interest  on  investments 51. 53 

$2,924.84 

IV.  Expenses  met  by  CJouncll  of  National  Defense 70, 936. 10 

V.  Expenses  met  by  Bureau  of  Ordnance,  War  Department 9, 150. 42 

VL  Refund  on  account  of  advances 4, 895. 53 

164,497.88 

DISBURSEMENTS. 

I.  Grant  from  Carnegie  Corporation 55,580.25 

II.  Grant  from  Rockefeller  Foundation 15,955.35 

III.  National  Academy  of  Sciences 

IV.  By  Council  of  National  Defense 70,936.10 

V.  By  Ordnance  Bureau  in  development  of  Centrifugal  gun 9,150.42 

151,622.12 
Balance,  Dec.  31 12, 875. 76 

164,497.88 

Note. — ^The  disbursements  include  advances  from  Research  Council  funds 
made  under  emergency  conditions,  the  amounts  being  returnable  from  Govern- 
ment funds.  The  largest  of  these  advances  were  in  connection  with  the 
establishment  of  the  London,  Paris,  and  Rome  offices  of  the  Research  Informa- 
tion Service. 

RECEIPTS  AND  DISBURSEMENTS  PROM  JULY  z  TO  DEC.  31,  19x8. 
BECEIPTS. 

Appropriations : 

Rockefeller  Foundation $12,433.19 

Carnegie  Corporation  of  New  York 30, 000. 00 

Government — 

National  Research  Council 28,028.46 

•     Centrifugal  gun 6, 739. 29 

$77,200.94 

Interest : 

On  bank  deposits 114.25 

On  investments 26. 53 

140.78 

Refunds - 1, 696. 42 

June  30,  1918,  balance 14,571.25 

93,609.30 

DISBUBSEMENTS. 

Divisions : 

General  relations $1, 393. 03 

Military  7, 547.  59 

Engineering 16, 968. 27 

Physics 1, 543. 42 

Chemistry   4,644. 66 

Geology  and  geography 945.68 

Medicine 14, 370. 89 

Agriculture » 3, 346. 35 

50,759.89 
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Executive  board $49. 68 

Contingent 2, 346. 29 

General  and  office  expenses: 

Salaries $18, 439. 22 

Office  expenses 3, 57a  62 

Rent,  fuel,  etc ^ 5,559.93 

27.577.77 

Cash  in  banln: 

Rockefeller  fund 8,015.72 

Carnegie  Corporation 1, 935. 20 

National  Academy  of  Sciences 2,924.84 

12,875.76 

93,609.39 
WAR  ORGANIZATION. 
AS  OF  OCTOBER  31.  1918. 
OFFICEBS. 

Gbobge  B.  Hals .Chairman. 

Charles  D.  Waloott First  Vice  Chairman. 

Gako  Dunn Second  Vice  Chairman. 

R.  A.  MnxiKAN Third  Vice  Chairman. 

John  Johnston Executive  Secretary. 

Whitman  Cross , Treasurer. 

Paul  Bbockxtt Assistant  Secretary. 

Alfred  D.  Funn Assistant  Secretary. 

executive  board. 

John  J.  Cartt Chairman. 

Ex-offlcio  members. 

Officers  of  the  Council,  chairmen,  and  vice  chairmen  of  divisions ;  tlie  chair- 
men of  the  sections  of  the  General  Relations  Division. 

Elected  members. 

Marston  T.  Boqert.  Michael  I.  Pupin. 

Walter  S.  Gifford.  William  H.  Welch. 

Van  H.  Manning.  Robert  S.  Woodward. 

interim  committee. 

A.  A.  Notes,  Cliairman, 

Whitman  Cross.  Vernon  Kellooo. 

Gano  Dunn.  J.  C.  Merriam. 

George  K  Halb.  R.  A.  Millikan. 

H.  M.  Howe.  R.  M.  Pearce. 

John  Johnston.  C  D.  Walcott. 
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L  DIVISION  OP  GENERAL  RELATIONS. 

A.  A.  NoYEs,  Chairman. 

Advisory  Committee. 

Thbodobe  N.  Vail,  CJiairmafk 

Cleveland  H.  Dodge.  H.  S.  Pbitchett. 

George  Eastman.  £iDwiN  W.  Rice,  Jr. 

E.  H.  Gabt.  Elihu  Root. 

A.  W.  Mellon.  Ambrose  Swaset. 
Pierre  S.  du  Pont. 

Sections : 

Foreign  Relations,  George  E.  Hale,  Chairman, 
Industrial  Research,  John  Johnston,  Chairman. 

Relations  with  Educational  Institutions  and  State  Commutes,  J.  C 
Merriam,  Chainnan, 

Committees : 

Patent  Office  Committee,  L.  H.  Baekeland,  Acting  CJuiirman. 
Committee  on   Reconstruction   Problems,   Vernon   Kellogg,   Chairman; 

F.  H.  Newell,  Vice  Chairman, 
Special  Committee  on  Education  and  Special  Training,  J.  C.  Meubiam, 

Chairman. 

II.  MILITARY  DIVISION. 

Charles  D.  Walcott,  Chairman,  Secretary,  Smithsonian  Institution. 

S.  W.  Stratton,  Vice  Chairman,  Director,  United  States  Bureau  of  Standards. 

Carl  L.  Albbesuq,  Chief,  Bureau  of  Chemistry,  United  States  Department  of 
Agriculture. 

WnxiAM  S.  Benson,  Admiral,  United  States  Navy,  Chief  of  Naval  O|[)eratioas. 

William  S.  Black,  Major  General,  United  States  Army,  Chief  of  Engineers. 

Marlborough  Churchill,  Brigadier  General,  United  States  Army,  Division  of 
Military  Intelligence. 

Ralph  Earle,  Rear  Admiral,  United  States  Navy,  Chief,  Bureau  of  Onlnance. 

Walter  S.  Gifford,  Director,  Council  of  National  Defense. 

William  C.  Gobgas,  Major  General,  United  States  Army,  Surgeon  General. 

RoBEBT  S.  Griffin,  Rear  Admiral,  United  States  Navy,.  Engineer  in  Chief. 

Henby  S.  Gbaves,  Chief,  Forest  Service,  United  States  Department  of  Agricul- 
ture. 

P.  D.  LocKBiDOE,  Brigadier  General,  United  States  Army,  Head  of  Division  of 
War  Plans,  General  Staff. 

Van  H.  Manning,  Director,  United  States  Bureau  of  Mines. 

Chables  F.  Mabvin,  Chief,  United  States  Weather  Bureau. 

William  L.  Sibebt,  Major  General,  United  States  Army,  Director  of  Chemical 
Warfare  Survey. 

Geobge  O.  Smith,  Director,  United  States  Geological  Survey. 

Geobqe  O.  Squieb,  Major  General,  United  States  Army,  Chief  Signal  OfDcer. 

David  W.  Taylob,  Rear  Admiral,  United  States  Navy,  Chief  Constructor. 

Rogeb  Welles,  Rear  Admiral,  United  States  Navy,  Dli-ector  of  Naval  In- 
telligence. 

Clabence  C.  Wiixiams,  Brigadier  General,  United  States  Army,  Clilef  of 
Ordnance. 
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SESBARCH  INFORMATION  SERVICE. 
Pbxsent  Organization. 

CoiflCITTEE  IN  ChABOB: 

The  Chief  of  the  Division  of  Military  Intelligence,  Brig.  €ren.  Maslboboxjgh 
Ohxjbchill. 

The  Director  of  Naval  Intelligence,  Rear  Admiral  Roger  Welles. 

The  chairman  of  the  National  Research  Council,  or  representative  designated 
hy  him,  who  acts  as  general  executive  officer  of  the  Research  Informa- 
tion Service. 

Washington  Branch: 

Officers: 

Executive  secretary,  Grahah  Edoab. 
Representative  of  physics  and  engineering,  F.  C.  Blake. 
Representative  of  chemistry  and  chemical  technology;  Graham  Edgab 
Representative  of  medicine  and  related  sciences,  R.  M.  Pearce. 

Representatives  of  Army  bureaus : 

Division  of  Military  Aeronautics,  Capt.  A.  Ames. 
Military  Intelligence,  Capt.  Carl  Kinsley. 
Bureau  of  Ordnance,  Maj.  C.  J.  Browns. 
Quartermaster  GeneraFs  Office,  Maj.  W.  P.  Dodd. 
Office  of  the  Signal  Corps,  Capt.  G.  F.  Gray. 
Chemical  Warfare  Service,  Maj.  S.  P.  Mulliken. 
Tank  Corps,  Capt.  Phil  D.  Poston. 
Engineer  Corps,  Capt.  L.  D.  Rowell. 
Office  of  Surgeon  General,  Col.  F.  F.  Russell. 

Representatives  of  Navy  bureaus : 

Office  of  Naval  Intelligence,  Lieut:  Commander  H.  H.  Whittlesey. 
Bureau  of  Steam  Engineering,  Lieut.  M.  Pendleton. 
Bureau  of  Construction  and  Repair,  Capt.  W.  G.  DuBose. 
Operations — Aviation,  Ensign  A.  F.  Lippmann. 
Bureau  of  Ordnance,  Ensign  C.  L.  McCrea. 

Representatives  of  civilian  bureaus : 

War  Industries  Board, . 

National  Advisory  Committee  for  Aeronautics,  W.  C.  Sabine. 

Bureau  of  Standards,  F.  J.  Schunk. 

Bureau  of  Mines,  F.  G.  Cottrell. 

Bureau  of  Chemistry,  H,  D.  Gibbs. 

Explosive  Investigations  Committee,  C.  E.  Munroe. 

Nitrate  Investigations  Committee,  John  Johnston. 
Representatives  of  foreign  missions: 

British  Embassy  and  war  mission. 

French  Embassy  and  war  mission. 

Italian  Embassy  and  war  mission. 

Japanese  Embassy  and  war  mission. 

Canadian  war  mission. 
London  Branch  :  The  military  attach^ ;  the  naval  attach^ ;  the  scientific  attach^*, 
EL  A.  Bumstead;  engineering  associate,  S.  J.  Farnbworth;  chemical  asso- 
date* . 
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Pabib  Branch:  The  military  attach^;  the  naval  attach^;  the  scientific 
attach^  W.  F.  Dxtband;  physical  associate,  K.  T.  Ck>HPTON;  chemical  asso- 
ciate,  ;  medical  associate,  R.  G.  Perkins. 

Rome  Branch  :  The  military  attach^ ;  the  naval  attach^ ;  the  scientific  attach^, 
S.  L.  6.  Knox;  physical  associate,  Edgar  Buckingham;  chemical  associate, 
H.  S.  Washington. 

in.  DIVISION  OP  ENOINEERINQ. 

Henry  M.  Howe,  Chairmnn, 
W.  J.  Lester,  Vice  Chairman. 

EZECUTITS  COMMITTEB. 


O.  A.  Adams. 
Henry  M.  Howb. 
W.  J.  Lester. 


L.  S.  BiIarks. 
K.  E.  Stuart. 
Bradley    Stouohton. 


ADVISORY  committee. 


Arthur  A.  Hammerschlao, 
Van  H.  Manning, 
Pope  Teatman, 
D.  W.  Brunton, 
Ambrose  Swasey, 
George  S.  Webster, 
Phujp  N.  Moore, 
John  R.  Freeman, 
C.  A.  Adams, 
A.  A.  Stevenson, 
W.  B.  Price, 
Edward  P.  Hyde, 

W.  H.  Burr. 

Gang  Dunn. 

F.  B.  Jewett. 


F. 


General  Staff,  United  States  Army. 

United  States  Bureau  of  Mines. 

War  Industries  Board. 

Naval  Ck>nsultlng  Board. 

Engineering  Foundation. 

American  Society  of  Civil  EiUgineers. 

American  Institute  of  Mining  Engineers. 

American  Society  of  Mechanical  Engineers. 

American  Institute  of  Electrical  Engineers. 

American  Society  for  Testing  Materials. 

American  Institute  of  Metals. 

Illtfminating  Engineering  Society. 

L.    B.    Stillweeu 
George  C.  Stoxe, 
W.  R.  Waiter. 

M.  WARiNa 


SECTIONS. 


1.  Prime  movers,  L.  S.  Marks,  Chairman. 

2.  Mechanical  engineering,  W.  J.  Lester,  Chairman, 

Ck>mmittee :  Fatigue  of  metals,  H.  F.  Moore,  Chairman, 
8.  Metallurgy,  Bradley  Stoughton,  Chairman. 
Ck)mmittees : 

Helmets  and  body  armor,  MaJ.  Bashfobd  Dean,  Chairman. 
Ferroalloys,  J.  E.  John.*<on,  Jr.,  Chairman. 
Steel  ingot,  Lieut.  Col.  William  P.  Barba,  Chairman. 
Pyrometer,  George  K.  Burgess,  Chairman. 
Improvement  of  metals  by   treatment   at  blue  heat.   Zay 
Chairman. 
4.  Electrical  engineering,  O.  A.  Adams,  ChairmAin. 

Oommittee  jointly  under  metallurgy  and  electrical  engineering: 
welding  research,  H.  M.  Hobart,  Chairman, 


Jeffries, 


Electric 


Digitized  by 


Google 


REPORT  NATIONAL  RESEARCH  COTTT^CIL.  1 05 

IV.  DIVISION  OP  PHYSICS.  MATHEMATICS.  ASTRONOMY,  AND  GEOPHYSICS. 

R.  A.  MiLLiKAN,  Chairman, 

C.  E.  Mendenhall,  Vice  Chairman. 

EXECUnVE  COMMITTEE. 

Phy9ic». — J.  S.  Ames,  C.  E.  Mendenhaix,  R.  A.  Millikaiv,  B.  F.  Nichols,  W.  O. 

Sabiite,  S.  W.  Stbatton. 
Astronomy. — H.  N.  Russell,  Fbank  Schlesingeb. 
Geophysics, — L.  A.  Baueb,  A.  L.  Day,  C.  F.  Marvin, 
Mathematics. — ^F.  R.  Moulton,  R.  S.  Wo<m>ward. 

committees. 

L  Physics  committee,  R.  A.  Millikan,  Chairman, 
Subcommittees : 

Airplane  instmments,  G.  E.  Mendenhall. 

Arc-light  problems,  C.  G.  Abbot. 

Balloon  problems,  H.  N.  Davis. 

Bomb  sights  and  stabilizers,  A.  W.  Duir. 

Camouflage,  M.  Luckiesh. 

Crystal  detectors,  Walter  G.  Cady. 

niumlnatlon,  J.  T.  Tate. 

Location  of  invisible  aircraft,  G.  W.  Stewart. 

Location  of  mining  and  tunneling  operations,  H.  A.  Wood. 

Monoculars  and  binoculars,  E.  P.  Hyde. 

Muzzle  velocity  of  projectiles,  Paul  KLOPSTxa 

Naval  range  finders,  A.  A.  Michelson. 

Navigation  of  airplanes,  fl.  N.  Russell. 

Optical  signaling,  R.  W.  Wood. 

Parachute  problems,  W.  J.  Lesteb. 

Photo  receiving,  Johl  Stebbins. 

Pressures  in  sound  waves,  D.  C.  Miller. 

Range  finders  for  antiaircraft  service,  G.  B.  Pbgram. 

Sound  ranging,  E.  B.  Rosa. 

Static  charges  on  airships,  Q.  S.  Fulcher. 

Submarine   investigations    (several    groups),   Earnest   Merrttt,   Max 

Mason,  M.  I.  Pupin,  H.  J.  Ryan. 
Submarine  mines,  E.  F.  Nichols. 
Upper-air  problems,  W.  R.  Blair. 

Use  of  high  pressure  In  manufacturing  guns,  P.  W.  Bridgman. 
Visibility,  F.  A.  Saunders. 
Wireless,  F.  B.  Jewett. 

2.  Mathematics  committee,  E.  H.  Moore,  Chairman, 

3.  Astronomy  committee,  E.  C.  Pickering,  Chairman;  H.  N.  Russell,  Vice 
Chairman, 

4.  Commiteee  on  optical  glass,  A.  L.  Day,  Chairm^in, 

5.  Committee  on  navigation  and  nautical  instruments,  L.  A.  Bauer,  Chairman, 

V.  DIVISION  OF  CHEMISTRY  AND  CHEMICAL  TECHNOLOGY. 

John  Johnston,  Chairman. 

E.  W.  Washburn,  Vice  Chairman. 

H.  D.  GiBBS,  Bureau  of  Aircraft  Production. 
C  L.  Alsbebq,  Bureau  of  Chemistry. 
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G.  L.  PAX60N8,  Bniean  of  Minea 
W.  F.  HiLLEBBAND,  BuFeau  of  standards. 

W.  D.  Bancroft,  E.  P.  Kohleb,  A.  B.  Laicb,  Chemical  Warfare  Service^  re- 
search division. 
M.  T.  BoGEBT,  S.  A.  TucKEB,  Chemical  Warfare  Service, 
A.  A.  Notes,  nitrate  division,  Ordnance  Department. 
Graham  Bdgab,  research  information  service. 
Wnxis  R.  Whitney,  research  laboratory,  General  Electric  Co. 

OOHHrrTEE  ON   NFTBATE  INVESTIGATIONS,  APPOINTED  AT  THE  REQUEST  OF  THE 

BEGRBTART  OF  WAR. 

A.  A.  Notes,  Chairman, 

John  Johnston. 

A.  H.  White  (lieutenant  colonel,  nitrate  division.  Ordnance  D^Mirtment). 

CX>HHITTEE   ON   EXPLOSIVES   INVESTIGATIONS,   APPOINTED    AT   THE   REQUEST  OF  THI 
SBCBETABIES  OF  WAB  AND  NAVT, 

Chables  E.  Munboe,  Chairman. 

W.  C.  Speuance,  Jr.,  lieutenant  colonel.  Ordnance  Department. 

L.  L.  Suumebs,  War  Industries  Board. 

t  S.  Wilkinson,  lieutenant  commander,  United  States  Navy. 

SPECIAL   COHHITTEE8. 

1.  Chemical  apparatus  and  supplies,  Abthur  H.  Thomas,  Chairman. 

2.  Chemistry  of  ceramics,  Edwabd  W.  Washbubn,  Chairman, 

3.  Chemistry  of  textiles  and  fabrics,  J.  Mebbitt  Mathews,  Cfiairman* 

4.  Chemistry  and  technology  of  glass,  Abthub  L.  Day,  Chairman. 

5.  Chemistry  of  fuels,  E.  R.  Weidi.ein,  Chairman. 

6.  Chemistry  of  colloids,  Jebome  Alexandeb,  Chairman, 

7.  Chemistry  of  soils  and  fertilizers,  Homeb  J..  Wheeler,  Chairman. 

8.  Synthetic  drugs,  Julius  Stieolitz,  Chairman, 

9.  Chemical  engineering,  Chables  F.  McKenna,  Chairman, 

10.  Chemistry  of  rubber  and  allied  substances,  David  Spence,  Chairman. 

SPECIAL  CONSULTANTS. 

1.  Analytical  chemistry,  William  F.  Hillerrand. 

2.  Carbohydrate  chemistry,  Claude  S.  Hudson. 

8.  Chemistry  of  cellulose  and  paper,  Abthub  D.  Littlb. 

4.  Chemistry  of  cements  and  related  building  materials,  Pbevost  nuuBARD. 

6.  Chemistry  of  explosives,  Arthur  M.  COmey. 

6.  Chemistry  of  fats,  fatty  oils,  and  soap,  Martin  H.  Ittner. 

7.  Food  chemistry,  Cabl  L.  Alsberg. 

8.  Chemistry  of  forest  products,  John  K  Teeple. 

9.  Chemistry  of  leather  and  tanning,  Allen  Rogers. 

10.  Mineralogical  and  geological  chemistry,  Feank  W.  Clabke. 

11.  Chemistry  of  paints,  varnishes,  and  resins,  Henbt  A.  Qabdneb. 

12.  Pharmaceutical  chemistry,  Fbedebick  B.  Power. 
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EXSCUTIVE  CX>MiynTTEB. 


Isaiah  Bowman. 
Whitkan  Oboss. 
P.  W.  De  Wolf. 
H.  E.  Orggort. 
Douglas  W.  Johnson. 


Lawsknce  Martin. 
John  C.  Merrjam. 
P.  S.  Smith. 
J.  B.  SpintR. 


00MMTTTEB8. 


1.  Geology  and  paleontology  committee,  John  M.  Clarke,  Chairman. 

2.  Geography  committee,  W.  M.  Davis,  Chairman. 

3.  Committee  on  study  of  possible  contribution  of  geology  and  geography  to 

military  training,  C.  P.  Berkey,  Chairman, 

4.  Committee  on  emergency  courses  of  instruction  in  Geology  and  geography  in 

educational  institutions,  Herbert  £.  Gregory,  Chairman. 

5.  Committee  on  special  lectures  on  geologic  and  geographic  subjects  at  military 

camps. 
8.  Committee  on  quartz  resources,  G.  P.  Merrill,  Chairman, 

VII.  DIVISION  OP  MEDICINE  AND  RELATED  SCIENCES. 

R.  M.  Pearce,  Chairman, 
Peyton  Rous,  Vice  Chairman, 

EXECUTIVE  OOMMITTEB. 


R.  I.  Cole. 
EL  D.  Dakin. 
C.  B.  Davenport, 

W.  H.  HOWELI- 

Simon  Flexnee. 
C.  H.  Mayo. 
W.  J.  MAYa 


R.  M.  Pearcb. 
Peyton  Rous. 
F.  F.  Russell. 
B.  R.  Stitt. 
V.  C.  Vaughan. 
W.  H.  Welch. 
R.  M.  Yerkes. 


oommittebs. 


1.  Anatomy  committee,  C.  R.  Stockard,  Chairman, 

2.  Physiology  committee,  W.  B.  Cannon,  Chairman;  W.  H.  Howell,  Vice  chair- 

man and  Acting  chairman. 
Subcommittees : 

Fatigue  in  industrial  pursuits,  FRia)ERicK  S.  Lee,  Chairman, 
Investigations  on  the  physiology  of  shock,  W.  B.  Cannon,  Chairman, 
Control  of  hemorrhage.  W.  H^  Howell,  Chairman, 
3.  Committee  on  medicine  and  hygiene,  Victor  C.  Vaughan,  Chairman, 
Subcommittees : 

Standardization  of  transfusion  methods,  Peyton  Rous,  Chairman, 
Treatment  of  chronic  anemia,  George  H.  Whipple,  Chairman. 
4.  Committee  on  neurology  and  psychiatry,  Stewart  Payton,  Chairman;  B.  B. 
Southard,  AcHng  chairman;  S.  T.  Obton,  Vice  ohairmon. 
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6.  Psychology  committee,  Robest  M.  Yerkss,  Chairtnan;  Johr  W.  Baikd,  Vice 

chairman. 
Subcommittees : 

Problems  of  aviatioD,  Edwabd  L.  Thobndike,  Chairman, 

Problems  of  reeducation,  Shephebd  I.  Fbarz,  Chairman. 

Visual  problems,  Raymond  Dodoe,  Chairman, 

Psychological  and  pedagogical  aspects  of  military  training  and  dla- 

cipUne,  WnxiAM  C.  Bagijct,  Chairman. 
Bmotional  fitness  for  warfare,  R.  S.  Woodwobth,  Chairman. 
Acoustic  problems  of  military  importance,  C.  E.  Sbashobb,  Chairman. 
Adaptation  of  psychological  instruction  to  military  educational  needs, 
Raymond  Dodge,  Chairman. 
0.  Anthropology  committees: 

Anthropometry  in  the  Army,  Charles  B.  Davenpobt,  Chairman. 
Race  in  relation  to  disease: 

(1)  Military  records,  A.  G.  Love,  Chairman. 

(2)  Civilian  records,  F.  L.  Hoffman,  Chairman, 

7.  Committees  on  medical  zoology: 

Entomology,  L.  O.  Howabd,  Chairman. 

Helminthnology,  H.  B.  Ward,  Chairman, 

Protozoology,  C.  A.  Kofoid,  Chairman. 
S.  Committee  on  biochemistry,  F.  P.  Undebhux,  Chairman. 
9.  Advisory  committee  on  toxicity  of  preserved  foods,  J.  J.  Abel,  Chairman, 
10.  Committee  on  Industrial  poisoning,  H.  Q.  Wells,  Chairman. 

VIII.  DIVISION  OP  AGRICULTURE,  BOTANY,  FORESTRY,  ZOOLOGY,  AND 

FISHERIES. 

Vernon  Kellogg,  Chairman, 
A.  F.  Woods,  Vice  Chairman,  - 

EXECUTIVE  committee, 

Oakes  Ames.  B.  B.  Livingston. 

I.  W.  Bailey.  C.  B.  McCluno. 

B.  M.  Bast.  H.  F.  Moore. 

Karl  Kellebman.  A.  F.  Woods. 

Vernon  Kellogg.  Raphael  Zon. 

committees. 

1.  Agriculture,  A.  F.  Woods,  Chairman. 

2.  Botany,  John  M.  Coulter,  Chairman. 

8.  Botanical  raw  products,  B.  M.  Bast,  Chairman. 

4.  Zoology,  C.  B.  McClung,  Chairman. 

5.  Fisheries,  H.  F.  Moore,  Representative. 

6.  Forestry,  Raphael  Zon,  I.  W.  Bailey,  RepresentaUvea. 

special  committees. 

1.  Fibers,  B.  M.  Bast,  C?iairm>an. 

2.  Protein  metabolism  in  animal  feeding,  H.  P.  Armsby,  Chairman. 

8.  Physiological  salt  requirements  of  certain  cultivated  plant%  Burton  B.  Liv- 
ingston, Chairman. 


Digitized  by 


Google 


BBPOBT  NATIONAL  RESEARCH  COUNCIL.  109 

Special  Joint  committee  on  fertilize  inveBtigation& — ^A.  F.  Woods  (Chairman), 
B.  W.  Allbn,  p.  J.  Alwat,  Samuel  Avert,  Kabl  Kellebman,  J.  G.  Lifman, 
BiTBTOH  B.  LnriNOSTON,  William  W.  Means. 

ORGANIZATION  OP  THE  NATIONAL  RESEARCH  COUNCIL. 

Adc^ted  February  11, 1919,  by  the  Council  of  the  National  Academy  of  Sciences. 

PREAMBLE. 

The  National  Academy  of  Sciences,  under  the  authority  conferred 
upon  it  by  its  charter,  enacted  by  Congress,  and  approved  by  Presi- 
dent Lincohi  on  March  8, 1863,  and  pursuant  to  the  reiquest  expressed 
in  an  Executive  Order  made  by  President  Wilson  on  May  11,  1918, 
hereto  appended,  adopts  the  following  permanent  organization  for 
the  National  Research  Council,  to  replace  the  temporary  organiza- 
tion under  which  it  has  operated  heretofore. 

ARTICLE  I.   PURPOSE. 

It  sJiall  be  the  purix)se  of  the  National  Research  Council  to  pro- 
mote research  in  the*  mathematical,  physical,  and  biological  sciences, 
and  in  the  application  of  these  sciences  to  engineering,  agriculture, 
medicine,  and  other  useful  arts,  with  the  object  of  increasing  knowl- 
edge, of  strengthening  the  national  defense,  and  of  contributing  in 
other  ways  to  the  public  welfare,  as  expressed  in  the  Executive  Order 
of  May  11, 1918. 

ARTICLE    n.   MEMBERSHIP. 

Section  1.  The  membership  of  the  National  Research  Council  shall 
be  chosen  with  the  view  of  rendering  the  Council  an  effective  federa- 
tion of  the  principal  research  agencies  in  the  United  States  concerned 
with  the  fields  of  science  and  technology  named  in  Article  I. 

Section  2.  The  Council  shall  consist  of — 

1.  Representatives  of  national  scientific  and  technical  societies; 

2.  Representatives  of  the  Government,  as  provided  in  the  Execu- 
tive Order ; 

s.  Representatives  of  other  research  organizations  and  other  per- 
sons whose  aid  may  advance  the  objects  of  the  Council. 

ARTICLE  m.  DIVISIONS. 

Section  1.  The  Council  shall  be  organized  in  Divisions  of  two 
classes:  {a)  Divisions  dealing  with  the  more  general  relations  and 
activities  of  the  Council ;  (6)*  Divisions  dealing  with  related  branches 
of  science  and  technology. 
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Section  2.  The  initial  constitution  of  the  Divisions  of  the  Council 
shall  be  as  follows : 

(a)  Divisions  of  General  Relations: 
I.  Grovemment  Division. 
II.  Division  of  Foreign  Relations. 
in.  Division  of  States  Relations. 
IV.  Division  of  Educational  Relati(»is. 
V.  Division  of  Industrial  Relations. 
VI.  Research  Infoimation  Service. 
(&)  Divisions  of  Science  and  Technology: 
VII.  Division  of  Physical  Sciences. 
VIII.  Division  of  Engineering.    ' 
IX.  Division  of  Chemistry  and  Chemical  Technology. 
X.  Divi^on  of  Greology  and  Geography. 
XI.  Division  of  Medical  Sciencea 
XII.  Division  of  Biology  and  Agriculture. 
Xni.  Division  of  Antiiropology  and  Psychology. 
Section  3.  The  number  of  divisions  and  the  grouping  of  subjects 
in  Article  III,  section  2,  may  be  modified  by  the  Executive  Board  of 
the  National  Research  Council. 

Section  4.  The  Divisions  of  General  Relations  shall  be  organized 
by  the  Executive  Board  of  the  National  Research  Council  (Article 
IV,  section  2). 

Section  6.  To  secure  the  effective  federation  of  the  principal  re- 
search agencies  in  the  United  States,  provided  for  in  Article  II,  a 
majority  of  the  members  of  each  of  the  Divisions  of  Science 
and  Technology  shall  consist  of  representatives  of  scientific  and 
technical  societies,  chosen  as  provided  for  in  Article  V,  section  2. 
The  other  members  of  the  Division  shall  be  nominated  by  the  Execu- 
tive Committee  of  the  Division,  approved  by  the  Executive  Board  of 
the  National  Research  Council,  and  appointed  in  accordance  with 
Article  V,  section  4. 

Section  6,  The  Divisions  of  the  Council,  with  the  approval  of  the 
Executive  Board,  may  establish  sections  and  committees,  any  of 
which  may  include  members  diosen  outside  the  membership  of  the 
Council. 

ABTIGLE  IV.  ADMINISTRATION. 

Section  /.  The  affairs  of  each  Division  shall  be  administered  by 
a  Chairman,  a  Vice-Chairman,  and  an  Executive  Committee,  of 
which  the  Chairman  and  the  Vice-Chairman  shall  be  ex-officio  mem- 
bers; all  of  whom  shall  be  elected  annually  by  the  Division  and  con- 
firmed by  the  Executive  Board. 

Section  2.  The  affairs  of  the  National  Research  Council  shall  be 
administered  by  an  Executive  Board,  of  which  tiie  officers  of  the 
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Council,  the  President  and  Home  Secretary  of  the  National  Acad- 
emy of  Sciences,  the  President  of  the  American  Association  for  the 
Advancement  of  Science,  the  Chairmen  and  the  Vice-Chairmen  of 
the  Divisions  of  Science  and  Technology,  and  the  Chairmen  of  the 
Divisions  of  General  Relations  shall  be  ex-officio  members.  The 
Executive  Board  may  elect  additional  members,  not  to  exceed  ten  ih 
number,  who,  if  not  already  members  of  the  National  Research  Coun- 
cil, shall  be  appointed  thereto,  in  accordance  with  Article  V,  section  4. 

Section  3.  The  officers  of  the  National  Research  Council  shall  con- 
sist of  a  Chairman,  one  or  more  Vice-Chairmen,  a  Secretary  and  a 
Treasurer,  who  shall  also  serve  as  meihbers  and  officers  of  the  Exec- 
utive Board  of  the  Council. 

Section  4.  The  officers  of  the  National  Research  Council,  excepting 
the  Treasurer,  shaU  be  elected  annually  by  the  Executive  Board.  The 
Treasurer  of  the  National  Academy  of  Sciences  shall  be  ex-officio 
Treasurer  of  the  National  Research  Council. 

Section  6.  The  duties  of  the  officers  of  the  Council  and  of  the  Divi- 
sions shall  be  fixed  by  the  Executive  Board. 

ARTICLE  V.   NOMINATIONS  AND  APPOINTMENTS. 

Section  1.  Government  bureaus,  civil  and  military,  to  be  repre- 
sented in  the  Government  Division,  and  the  scientific  and  technical 
societies,  to  be  represented  in  the  Divisions  of  Science  and  Tech- 
nology of  the  National  Research  Council,  shall  be  determined  by 
joint  action  of  the  Council  of  the  National  Academy  of  Sciences  and 
the  Executive  Board  of  the  National  Research  Council. 

Section  2,  Representatives  of  scientific  and  technical  societies  shall 
be  nominated  by  the  societies,  at  the  request  of  the  Executive  Board, 
and  appointed  by  the  President  of  the  National  Academy  of  Sciences 
to  membership  in  the  Council  and  assigned  to  one  of  its  divisions. 

Section  3.  The  representatives  of  the  Government  shall  be  nomi- 
nated by  the  President  of  the  National  Academy  of  Sciences  after 
conference  with  the  Secretaries  of  the  Departments  concerned,  and 
the  names  of  those  nominated  shall  be  presented  to  the  President  of 
the  United  States  for  designation  by  him  for  service  with  the  Na- 
tional Research  Council. 

Section  4.  Other  members  of  the  Council  shall  be  nominated  by  the 
Executive  Committees  of  the  Divisions,  approved  by  the  Executive 
Board  and  appointed  by  the  President  of  the  National  Academy  of 
Sciences  to  membership  and  assigned  to  one  of  the  divisions. 

Section  6.  Prior  to  the  first  annual  meeting  of  the  Council  follow- 
ing January  1, 1919,  all  Divisions  shall  be  organized  by  appointment 
of  their  members  in  accordance  with  Article  II  and  Article  V,  sec- 
tions 1  to  4. 
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Section  6.  As  far  as  practicable,  one-third  of  the  original  repre- 
sentatives of  each  scientific  and  technical  society  and  approximi^y 
one-third  of  the  other  original  members  of  each  of  the  Divisions  of 
Science  and  Technology  shall  serve  for  a  term  of  three  years;  one- 
third  for  a  term  of  two  years,  and  one-third  for  a  term  of  one  year, 
their  respective  terms  to  be  determined  by  lot.  Each  year  thereafter, 
as  the  terms  of  members  expire,  their  successors  shall  be  appointed 
for  a  period  of  three  years. 

Section  7.  The  Government  representatives  shall  serve  for  periods 
of  three  years,  unless  they  previously  retire  from  the  (Sovemmwat 
office  which  they  represent,  in  which  case  their  successors  shall  be 
appointed  for  the  unexpired  term. 

Section  8.  As  far  as  practicable,  a  similar  rotation  shall  be  observed 
in  the  appointment  of  the  members  of  the  Divisions  of  General  Rela- 
tions. 

ARTIGLE  VI.  MEETINGS. 

Section  1.  The  Council  shall  hold  one  stated  meeting,  called  the 
annual  meeting,  in  April  of  each  year,  in  the  city  of  Washington,  on 
a  date  to  be  fixed  by  the  Executive  Board.  Other  meetings  of  the 
Council  shall  be  held  on  call  of  the  Executive  Board. 

Section  2.  The  Executive  BoarJ  and  each  of  the  Divisions  shall 
hold  an  annual  meeting,  at  which  officers  shall  be  elected,  at  the  time 
and  place  of  the  annual  meeting  of  the  Council,  unle^  otherwise  de- 
termined by  the  Executive  Board  and  such  other  meetings  as  may 
be  required  for  the  transaction  of  business. 

Section  S.  Joint  meetings  of  the  Executive  Board  of  the  National 
Research  Council  and  the  Council  of  the  National  Academy  of 
Sciences  shall  be  held  from  time  to  time,  to  consider  special  requests 
from  the  Government,  the  selection  of  organizations  to  be  represented 
in  the  National  Research  Council,  and  other  matters  which,  in  the 
judgment  of  the  President  of  the  National  Academy,  require  the 
attention  of  both  bodies. 

ABTIGLE  Vn.  PUBLICATIONS  AND  REPORTS. 

Section  1.  An  annual  report  on  the  work  of  the  National  Research 
Council  shall  be  presented  by  the  Chairman  to  the  National  Academy 
of  Sciences,  for  submission  to  Congress  in  connection  with  the  an- 
nual report  of  the  President  of  the  Academy. 

Section  2.  Other  publications  of  the  National  Research  Counci] 
may  include  papers,  bulletins,  reports,  and  memoirs,  which  may  ap- 
pear in  the  Proceedings  or  Memoirs  of  the  National  Academy  of 
Sciences,  in  the  publications  of  other  societies,  in  scientific  and 
technical  journals,  or  in  a  separate  series  of  the  Research  Council. 
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ANNUAL  REPORT  OF  THE  TREASURER* 

JANUARY  I  TO  DBCBMBBR  31.  1918. 

To  the  Presidbnt  op  the  National  Academt  of  Sciences: 

I  have  the  honor  to  submit  the  following  report  as  treasurer  for 
the  fiscal  year  January  1  to  December  31,  1918.  Some  of  the  items 
of  general  interest  will  be  mentioned  before  presenting  details. 

The  volume  of  financial  transactions,  apart  from  investments,  is 
indicated  by  the  statement  that  the  income  of  the  academy  from 
dues,  interest  on  investments,  subscriptions  to  the  Proceedings,  con- 
tributions to  Proceedings  fund,  and  the  William  EUery  Hale  lec- 
tureship was  $16,912.86,  while  the  miscellaneous  disbursements 
amounted  to  $9,596.74,  and  payments  on  grants  from  trust  funds  and 
for  medals  were  $3,600.66. 

The  sum  of  investments  held  by  the  academy  on  December  81  was 
$257,761,  yielding  on  that  date  at  the  rate  of  5.27  per  cent. 

Changes  in  investments  may  be  summarized  as  follows:  Loans  on 
real  estate  aggregating  $7,250  were  paid,  and  loans  amounting  to 
$16,000  were  renewed  at  increased  rates  of  interest;  one  new  note  was 
purchased  at  $1,500.  Bonds  of  the  face  value  of  $21,200  were  pur- 
chased for  $19,727.50. 

In  accordance  with  the  action  of  the  academy  in  November,  1916, 
the  capital  of  the  Marsh  fund  was  increased  to  $19,000  through  the 
addition  to  it  of  interest  on  the  deferred  payments  of  the  bequest 
from  Prof.  O.  C.  Marsh,  received  in  1916,  and  by  transfer  of  accu- 
mulated income.  By  the  addition  of  further  increments  of  $500 
annually  from  income  this  fund  will,  on  February  1, 1920,  reach  the 
total  of  $20,000  authorized  by  the  academy. 

A.  further  payment  of  $2,500  was  received  from  the  executors  of 
the  estate  of  Mrs.  Mary  Anna  Palmer  Draper  toward  the  total  of 
$25,000  bequeathed  to  the  academy  by  Mrs.  Draper  in  1915  to  estab- 
lish the  Billings  fund. 

The  sum  of  $3,000  was  added  to  the  Bache  fund  from  accumulated 
income  on  February  1,  1918,  in  accordance  with  the  directions  of 
the  directors. 

The  sum  of  $23,856.82  was  received  toward  defraying  expenses  of 
the  division  of  medicine  and  related  sciences  of  the  National  Research 
Council  from  a  total  appropriation  of  $50,000  from  the  Rockefeller 
106363*— S.  Doc.  388, 65-3 8  113 
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Foundation,  and  $15,955.35  was  expended  for  that  purpose.  This 
fund  was  handled  through  a  special  bank  account. 

The  consolidated  investment  fund  reached  a  total  of  $181,895.50 
by  the  additions  during  the  year  to  the  Bache  and  Billings  funds. 

Through  Maj.  W.  W.  Keen,  M.  C,  of  Philadelphia,  a  contribution 
was  made  to  the  National  Research  Council  of  $483.96  for  the  use  of 
the  division  of  medicine  and  related  sciences,  from  the  royalties  on  a 
book  which  he  had  published,  entitled  "  Treatment  of  War  Wounds.^ 

TRUST  FUNDS  OF  THE  ACADEMY. 

The  trust  funds  of  the  academy,  the  income  of  which  is^dminis- 

tered  for  specific  purposes,  are  enumerated  below.    The  capital  of 

certain  funds  has  been  increased  beyond  the  amount  of  the  original 

gift  or  bequest,  by  the  transfer  of  accumulated  income,  at  the  request 

of  the  donors  or  by  action  of  the  academy. 

Bache  fund :  Bequest  of  Alexander  DaUas  Bache,  a  member  of  the 
academy,  1870.  To  aid  researches  In  physical  and  natural 
,  sciences . $59, 000.00 

Watson  fund:  Bequest  of  James  C.  Watson,  a  member  of  the 
academy,  1874.  For  the  promotion  of  astronomical  science 
through  the  award  of  the  Watson  gold  medal  and  grants- of 
money  in  aid  of  research 25,000.00 

Draper  fund :  Gift  of  Mrs.  Henry  Draper,  1883.  In  memory  of  her 
husband,  a  former  member  of  the  academy.  To  found  the  Henry 
Draper  gold  medal,  to  be  awarded  for  notable  inveSiigatlons  in 
astronomical  physics.  The  balance  of  income  is  applied  to  aid  re- 
seiirch  in  the  same  science 10,000.00 

Smith  fund:  Gift  of  Mrs.  J.  Lawrence  Smith,  1884,  in  memory  of 
her  husband,  a  former  member  of  the  academy.  To  found  the  J. 
Lawrence  Smith  gold  medal,  to  be  awarded  for  important  investi- 
gations of  meteoric  bodies  and  to  assist,  by  grants  of  money,  re- 
sesirches  concerning  such  objects 10,000.00 

GIbbs  fund :  Established  by  gift  of  Wolcott  Gibbs,  a  member  of  the 
academy,  1892,  and  increased  by  a  bequest  of  the  late  Morris  Loeb, 
1014.    For  the  promotion  of  researches  In  chemistry 5,545.50 

Gould  fund :  Gift  of  Miss  Alice  Bache  Gould,  1897,  in  memory  of  her 
father,  a  former  member  of  the  academy.  For  the  promotion  of 
researches  in  astronomy 20,000.00 

Comstock  fund :  Gift  of  Gen.  Cyrus  B.  Comstock,  a  member  of  the 
academy,  1907.  To  promote  researches  In  electricity,  magnetism, 
or  radiant  energy,  through  the  Comstock  prize,  of  money,  to  be 
awarded  once  In  five  years  for  notable  investigations.  The  fund 
is  to  be  increased  ultimately  to  $15,000 12,40a02 

Marsh  fund:  Bequest  of  Othnlel  Charles  Marsh,  a  member  of  the 
academy,  1909.  To  promote  original  research  in  the  natural 
sciences.  To  the  original  bequest  of  $10,000  the  academy  has 
added  interest  received  from  the  estate  and  authorized  the  in- 
crease of  the  fund  to  $20,000  by  annual  additions  from  income 19. 000. 00 
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Mturay  fund:  A  gift  from  Sir  John  Murray,  1911,  to  found  the 
Alexander  Agassiz  gold  medal,  in  honor  of  a  former  member  and 
president  of  the  academy,  to  be  awarded  for  original  contribu- 
tions to  the  science  of  oceanography $6, 000. 00 

HarUey  fund:  A  gift  from  Mrs.  Helen  Hartley  Jenkins,  191^-14, 
in  memory  of  her  father,  Marcellus  Hartley,  to  found  the  medal  of 
the  academy  awarded  for  eminence  in  the  application  of  science 
to  the  public  welfare 1, 200. 00 

Billings  fund:  Established  by  the  l>equest  of  Mrs.  Mary  Anna 
Palmer  Draper  (Mrs.  Henry  Draper)  of  $25,000,  1915.  To  sup- 
port the  publication  of  the  Proceedings  of  the  academy  or  for 
other  purpose  to  be  determined  by  the  academy.  Three  insftall- 
ments 5, 000 .00 

Elliot  fund:  Gift  of  Biargaret  Henderson  Elliot  to  found  the  Daniel 
Giraud  Elliot  gold  medal  and  honorarium,  for  the  most  meritori- 
ous work  in  zoology  or  palaeontology  published  in  each  year 8, 000. 00 

In  addition  to  the  above-named  funds  the  academy  holds  the  fol- 
lowing : 
Agassiz  fund:   Bequest  of  Alexander  Agassiz,   a   member  of  the 

academy,  1910,  for  the  general  uses  of  the  academy $50, 000. 00 

Building  fund :  A  gift  from  Alexander  Agassiz  and  Theodore  N.  Gill, 
former  members  of  the  academy,  toward  a  building  for  the  acad- 
emy, together  with  accumulated  income 9,400.00 

STATEMENTS  OP  ASSETS  AND  LIABILITIES,  DECEMBER  31,  1918. 

ASSETS. 

L  Mortgage  notes,  secured  by  first  mortgages  on  real  estate $80, 000. 00 

2.  Bonds,  giving  name,  face  value,  rate  of  interest,  and 
cost: 

6  American  Telephone  &  Telegraph  CJo.  30-year, 
5  per  cent,  gold  collateral  trust  5*s,  due  Dec.  1, 
1946.  5  at  $1,000.  Nos.  640.  4604,  29245,  29246, 
41419 $4,  752.  50 

5  AshevUle  Power  &  Light  Co.,  first  mortgage  30- 
year  gold,  5  per  cent,  due  Apr.  1,  1942,  New 
York.    5  at  $1,000.    Nos.  272,  490,  492,  508,  509.      4, 892. 50 

12  Broadway  Realty  Co.,  purchase  money,  first  5 
per  cent  gold,  due  Sept.  1,  1926.  12  at  $1,000. 
Nos.  38,  50.  796,  963-5,  1068,  1616-20 12, 345. 00 

10  Bush  Terminal  Buildings  Co.,  first  mortgage  50- 
year  sinking  fund,  6  per  cent  gold,  due  Apr.  1960. 
10  at  $1,000.    Nos.  1383-1387  and  2805-2809 9,375.00 

5  Chesapeake  &  Ohio,  general  mortgage,  4.5*s  gold, 
due  New  York,  Mar.  1,  1992.  5  at  $1,000.  Nos. 
15350,  15351,  15352,  15353,  15354 4,600.00 

4  City  of  Tacoma,  Green  River  special  water  fund 
No.  2.    5  per  cent  due  Oct  1,  1939.    4  at  $1,000. 
•      Nos.  1508,  1509,  1510,  1511 4,140.00 

12  Clev^and  Electric  &  Illuminating  Co.,  first 
noortgage,  5  per  cent  gold,  due  New  York,  Apr.  1, 
1939.  4  at  $500  and  8  at  $1,000.  Nos.  M6060, 
M6096,  M6097,  M15004-15098,  D261-264 9.597.50 
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2.  Bonds,  etc. — Continued. 

18  Cosmos  Club,  4.5  per  cent,  due  July  1,  1949. 
18  at  $1,000.  Nos.  286-7-8-9,  290-1-2-3-4,  296-7, 
299,  301-2-3-4-5,  350 $18,000.00 

9  Detroit  Ekilson  Co..  5's,  first  mortgage,  30-year, 
gold,  due  Jan.  1,  1933.  10  at  $1,000.  Nos.  557, 
2442,  2443,  3024,  3252,  3253.  3639-3641,  8086 10, 072. 60 

6  Detroit  Edison  Co.,  first  and  refunding  mortgage, 
goid,  5*8,  due  Jan.  1,  1940.  4  at  $1,000;  3  at 
$500.    Nos.  9657-8-9-60,  D501,  D502,  D599 5,005.00 

4  Dominion  Coal  Co.  (Ltd.),  first  mortgage,  sink- 
ing-fund gold,  5  per  cent,  due  New  Yorlc,  May 
1,1940.     4  at  $1,000.     Nos.  A1037-A1040 4,675.00 

8  Galveston,  Harrisburg  &  San  Antonio,  Mexican  & 
Pacific  Ex.,  6  per  cent  second  guaranteed  re- 
duced to  5  per  cent  due  Jan.  1,  1931.  8  at  $1,000. 
Nos.  1044,  1048,  1248,  2112-2116 ,      8,030.00 

2  Georgia  Ry.  &  Electric  Co.,  first  consolidated 
mortgage,  5*s,  sinlsing-fund  gold,  due  Jan.  1, 
1932.     2  at  $1,000.    Nos.  1061,  1600 2, 056. 00 

13  Government  of  tlio  Province  of  Alberta  4.5  per 
cent,  10-year  gold  debenture,  due  New  Yorlc,  Dec 
1,  1923.  ^  11  at  $100,  Nos.  1501-1511;  2  at  $500, 
Nos.  2031,  2032,  $2,100 2,008.50 

6  Government  of  the  Province  of  Alberta,  5  per 
cent,  10-year  gold  debenture,  due  New  Yorlc,  May 
1,  1925.  1  at  $1,Q00,  No.  2364;  5  at  $500,  Nos. 
0189B-0193B ;  $3,500 3, 373, 75 

1  Government  of  the  Province  of  Alberta,  4.5  per 
cent,  10-year  gold  debenture,  due  New  York, 
Feb.  1,  1924,  1  at  $500.    No.  2620 . 480. 00 

4  Grand  Rapids  Gas  Light  Co.,  5  per  cent,  first 
mortgage,  gold,  due  New  York,  Aug.  1,  1939. 
4  at  $1,000.  Nos.  A522,  A523,  A595,  A596 4, 020. 00 

1  Hydraulic  Power  Co.  of  Niagara  Falls,  5  per 
cent  refunding  and  improvement  mortgage,  due 

Oct.  1,  1951.    2  at  $500.    Nos.  D457,  D458 890. 00 

35  Liberty,  third  loan,  4i  per  cent  gold  of  1928. 
25  at  $100.  Nos.  1,049,788  to  1,049.800,  1,050,701 
to  1,050,712 ;  10  at  $50.  Nos.  1,886,579  to  1,886,- 
588 - 3, 000. 00 

2  Liberty*,  fourth  loan,  4i  per  cent  gold  of  1933-1938. 

2  at  $100.    Nos.  2,566,501-2 200. 00 

9  Milwaukee  Electric  Railway  &  Light  Co.,  5  per 
cent  general  and  refunding  mortgage  gold,  series 
A,  due  New  York,  Dec.  1,  1951.  9  at  $1,000.  Nos. 
2088,  2772,  3830,  3840,  3930,  3931,   5222,   5223, 

6224 8;  237.  50 

10  Minneapolis  General  Electric  Co.,  5  per  cent, 
30-year  gold-mortgage,  due  New  York,  Dec.  1, 
1934.    10  at  $1,000.    Nos.  1621,  1622,  1949,  2004, 

2572,  2573,  2574,  2675,  7579,  7580 9, 88a  00 
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2.  Boiids,  etc. — Continued. 

4  Niagara  Falls  Power  Co.,  first  mortgage  5'8, 
gold  coupon,  due  Jan.  1.  1932.    4  at  $1,000.  Nos. 

6246,  5247,  6583,  8358 $4, 100. 00 

14  Klggs  Realty  Co.,  3/30-year  coupon,  first  5's  due 

Washington,  D.  C.  Oct.  1,  1940.     14.  at  $1,000. 

Nos.  92,  96.  100,  104,  108,  112,  116,  120,  124.  128, 

132.  136.  140,  144 14,  532. 50 

10  Shawinlgan  Water  &  Power  Co.,  5  per  cent 

consol.  mortgage  30-year,  gold,  due  Jan.  1,  1934. 

4  at  $1,000.    'Nos.  M0354,  M0510,  M2894,  M2943; 

2  at  $500.    Nos.  D4647,  D5337 4, 752.  50 

9  Southern  Bell  Telephone  &  Telegraph  Co.,  30-year 

first  mortgage,  5*s,  sinking  fund,  gold,  due  Jan. 

1,    1941.       9    at    $1,000,    Nos.    M9739,    M11576, 

M11577,     M11578,     M11579,     M13965,     M15568, 

M15569,    M15570 8. 942.  50 

3  Union  Electric  Light  &  Power  Co.  of  St  Louis, 

5  per  cent  first  mortgage,  30-year,  gold,  due  New 
York,  Sept  1, 1932.    3  at  $1,000.    Nos.  1352,  4169, 

8601  — 2,  862.  50 

5  Vlcksburg,  Shreveport  &  Pacific  R.  R.  Co.,  prior 
lien  mortgage,  at  6  per  cent  gold,  renewed  at  5 
per  cent  due  Nov.  1,  1915;  extended  to  Nov.  1, 

1940.    5  at  $1,000.    Nos.  561,  661,  794,  982,  1323—      6, 050. 00 
8  Virginian  Ry.  Co.,  first  mortgage,  50-year  gold 
5  per  cent  due  New  York,  Nov.  1,  1962.     8  ^t 
$1,000.      Nos.    M4290,    M4291,    M14151,   M23372, 

M23821,  M23822,  M23823,  M23824 7,  891.  25 

$177. 761. 00 

3.  Bank  balance,  Dec.  31,  1918 14, 187.  34 


271.  948.  34 
LIABILITIES. 

General  fund:                                                                          incom''.  CapitaL 

Invested $4, 176. 25    

Uninvested 508. 81  - 

Agassiz  fund: 

Invested $50, 000. 00 

Uninvested 

Bactae  fund: 

Invested 500. 00  59, 000. 00 

Uninvested 2, 223. 98  

BUlingB  fund : 

Invested 50. 00  8, 750. 00 

Uninvested 97. 66  1, 250. 00 

Building  fund: 

Invested 200. 00  9, 400. 00 

Uninvested 199. 63  

Comstock  fund: 

Invested 12, 868. 75 

Uninvested 646. 04  37. 27 

Consolidated  fund: 

Invested «_ 

Uninvested 1, 575. 83 
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Draper  fund:  income.  GapltaL 

Invested —  $1,952.50  $10,000.00 

Uninvested 449.30  

Elliot  fund: 

Invested 300.00  8,000.00 

Uninvested 182.57 

Glbbs  fund : 

Invested 500.00  5,545.50 

Uninvested 44.38  

Gould  fund: 

Invested 5,255.00  19,99150 

Uninvested 1,315.96  7.50 

Hale  lectureship: 

Invested - 200.00  

Uninvested 23.34  

Hartley  fund: 

Invested 1,200.00 

Uninvested : 76.77  

Marsh  fund: 

Invested- 150.00  19,000.00 

Uninvested 857.00  

Murray  fund: 

Invested 400.00  6,000.00 

Uninvested 432. 05  

National  Research  Council: 

Invested 1,865.00    . 

Uninvested z 1,059.84  

Proceedings : 

Invested 

Uninvested . 1, 247. 35  

Smith  fund : 

Invested 2, 032. 50  10, 000. 00 

Uninvested 683. 95 

Watson  fund: 

Invested 1, 103. 75  24, 996. 25 

Uninvested 1. 087. 91  3. 75 


81, 39a  82    240,55L52 
31,396.82 


271,948.34 
Consolidated  investment  fund: 

Invested 181, 718. 50 

Uninvested , 1, 575. 33  177. 00 

CONDENSED   STATEMENT   OP  RECEIPTS  AND   EXPENDITURES,    1918. 

RECEIPTS. 

Balance,  Jan.  1,  1918,  as  per  last  report ^6,865.30 

Gash  receipts: 

Total  income  from  Inyestments *  $12, 209. 24 

Bonds  called  In  and  paid 7,260,60 

Mortgage  notes  paid 5,010.00 

^iBterest  to  tb«  siodant  of  $760  (1917)  and  $760  (1918) ;  total*  $1»&00  doe  fr^m  am 
vnaettled  estate. 
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Cash  receipts — Continued. 

Annual  dues $810.00 

Interest  on  bank  deposits 243.  76 

Wm.  Ellery  Hale  lectureship 300.00 

Billings  fund  from  Draper  estate 2,500.00 

Contributions  to  Proceedings 575. 00 

Subscriptions  to  Proceedings 1,430.74 

Reprints  and  separate  numbers  of  Proceedings 844.  42 

Contribution  of  W.  W.  Keen  to  National  Research 

council 483.96 

Rockefeller  Foundation -_ 10, 000. 00 

Return  of  grant  to  Holmes  from  Glbbs  fund 86.32 


Book  transfers: 

Income  transfers 1,325.00 

Capital  transfers 2, 575. 00 

Comstock  transfer 677. 50 

General  fund  transfer 510.00 

Distribution  of  income  from  consolidated 7,  707. 14 


$41,278.44 


EXPENDITURES. 

Cash  expenditures: 

Investment  of  capital $21,427.50 

Accrued  interest 245.62' 

Dominion  Coal 125.00 

Book  transfers: 

Income    transfers 1,325.00 

Capital    transfers 2, 575.  00 

Comstock   transfer 677.50 

General  fund  transfer 510.00 

Distribution  of  income  from  consolidated 7,707.14 

Payments  from  trust  and  other  funds : 

Bache  fund —  • 

F.  A.  Shull 485. 00 

J.    Vottte 211.86 

Comstock  fund — 

Samuel  Jackson  Bamett,  prize  and  diploma —      1, 525. 00 

Draper  fund — 

Joel  Stebbhis 800. 00 

Walter  S.  Adams,  medal 212. 80 

Elliot  fund — 

F.  M.  Chapman,  medal  and  honorarium |        ^'  qq 

Goold  fund — 

Astronomical  Journal 500.00 

Hale  lectureship- 
Honorarium  800. 00 

Harsh  fund — 

Printing 9. 75 


12, 794. 64 
70,933.38 


$21,798.12 


12,794.64 
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Payments  from  trust  and  other  funds — Continued. 

Smith  fund— 

O.  P.  Merrill 

S.  A.  Mitchell , 

Watson  fund — 

H.  C.  Wilson 

John  A.  Miller 


$85.00 
300.00 

800.00 
500.00 


Rockefeller  Foundation: 

S.  A.  Hanna,  to  Special  Account 55.00 

Transfer 9, 945. 00 


15,110.41 


10,000.00 


Proceedings : 

Salary,  managing  editor 750.00 

Printing  and  distributing 2,577.92 

Expenses,  Boston  office ' 265. 50 

Expenses,  Washington  office 237.59 


8,831.01 


General  fund: 

Salary,  assistant  secretary  and  treasurer- 
Treasurer's   office 

Home  secretary's  office 

Memoirs,  printing,  etc 

Meeting — 

Annual 

Autumn  

Election  of  members 


600.00 

175.00 

594.05 

,064."  61 

612.60 

187.21 

28.38 


8,211.86 


Balance  Dec.  31.  1918- 


56,746.04 
14,187.34 


70.933.38 
ACCOUNTS  WITH  INDIVIDUAL  FUNDS  JAN.  i  TO  DEC.  31.  1918. 


• 

General  fund. 

Agassis  fund. 

Income. 

Capital. 

Income. 

CapitaL 

Balance  Jan.  1, 1918: 

Caah    ...,,,,, 

1802.99 
4,686.25 

243.76 
2,369.86 

Invested 

SoU,OOO.OD 

Beoetpts: 

Interest  on  denodts 

Interetti  on  investments 

7,802.85 

50,000.00 

DIsbunements: 

nAn*r*i Axnenites  ..  . 

8,207.79 

508.81 
4,176.26 

Balance  Dec.  81, 1918: 

Cash - 

Invested 

50,000.00 

7,892.86 

60,000.00 
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Aeoauntt  with  individual  funds,  Jan.  1  to  Dec.  SI,  1918— Continued. 


Baoiie  fund. 

Billings  fund. 

Income. 

Capital. 

Income. 

Capital. 

BAlanoe  Jan.  1,1018: 

C«ih . 

81,340.76 
2,575.0a 

2,506.08 

InTMtad 

156,000.00 

$2,500.00 

Reoeipti: 

Intemt  on  fnwitinentii 

$147.66 

T^imnsfiN',  inoome  to  capital ., 

8,000.00 

From  I>nq;>er  estata 

1,350.00 

1,350.00 

6,430.84 

50,000.00 

1,307.66 

3,750.00 

GnantB 

685.00 
11.86 

3,ooaoo 

2,233.08 
500.00 

J.  Voftte,  expense  of  cable.... 

TiBnafiv,  income  to  capital 

Balance  Dec.  31, 1018: 

C^fih , . , . 

1,347.66 
50.00 

Invested 

50,000.00 

8,750.00 

6,420.84 

50,000.00 

1,807.66 

3,750.00 

Building  fond. 

Comstock  fund. 

Income. 

Capital. 

Income. 

Capital. 

Balanoe  Jan.  1,1018: 

raah 

1380.20 

8854.35 
677.50 

1,816.70 

187.37 

Invested  

10,000.00 

12,318.75 

Receipts: 

Interest  on  investments 

400.33 

Transfnr  income  to  canital 

400.00 

700.63 

0,400.00 

2,848.54 

12,406.02 

General  expenses 

S5.00 

400.00 

Transfw  <^affh  from  investment 

677.50 

i,5oaoo 

646.04 

Piiser 

Balance  Dee.  81, 1018: 

^Mh       ,,       ,      r 

100.63 
200.00 

87.37 

Invested    . 

0,400.00 

12,868.76 

700.63 

o,4oaoo 

3,848.54 

12,406.03 
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AccaunU  with  indifHdual  fMnds,  Jan.  1  to  Dee.  SI,  /9/8— Continued. 


Draper  fund. 

- 

Income. 

Capital. 

Income. 

G^iltal. 

Balance  Jan.  1, 1918: 

rt«h 

91,007.53 

$1,674.50 
175,071.00 

1584.89 
1,952.50 

427.21 

Invested 

$io,ooaQo 

Reoeipts: 

Interest  on  inyeetment 

8,532.09 

Cash  transfer ; 

2,575.00 
2,575.00 

Inyeiftniont  transfer- .................  -t.«....... 

9,629.62 

181,895.50 

2,914.60 

io,an.oo 

Disbursements: 

Grants  and  nedabi 

512.80 

Distribatlon  of  Income  to  lunds 

7.707.14 
347.15 

1,575.33 

Accrued  interest 

Balance  Dec  31, 1918: 

i%Hh 

177.00 
181.718.50 

449.30 
1,952.50 

Invested 

10,000.00 

9,629.62 

181,896.50 

2,914.60 

io,ooaoo 

Elliot  fund. 

Qibbefund. 

Income. 

Capital. 

Income. 

Capital 

Balance  Jan.  1, 1918: 

Ctah         

1517.22 

6261.33 

Invested * 

$8,ooaoo 

15,545.50 

Reoeipts: 

Interest  on  investments 

346.35 

288.00 

863.57 

8,ooaoo 

544.33 

5.545.50 

Disbursements: 

General  expenses. ..,.,, 

Medals  and  honorarlnms 

3S1.00 

182.57 
300.00 

Balance  Dec.  81, 1918: 

Oash 

..< 

8,ooaoo 

44.33 
500.00 

Invetted     .                               . 

5,545.50 

863.57 

8,000.00 

544.33 

5.545.50 
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1  to  Dec,  SI,  1918— Continued. 


OouMfund. 

Hale  lectureship. 

Income. 

Capital. 

Income. 

Capital. 

BiUance  Jan.  1. 1918: 

Cash .' 

81,042.  er 
4,087.50 

],30a79 

867.50 
19,94150 

822a  28 

Invested 

Receipts: 

Interest  on  investments 

8.00 

aoaoo 

Contribution  to  Hale  lecturtf  hip 

7, 07a  90 

2o,ooaoo 

528.84 

Disbursements: 

Grants*  of  medals..  ..^,^ »,.».,  ^  ,      .  ,         .  .    ,. 

500.00 

Honorartnm 

aoaoo 

28.84 

2oaoo 

Balance  Dec.  31. 1918: 

C*sh 

1,815.90 
5,256.00 

7.50 
19,992.60 

Invested 

7,070.90 

20,000100 

523.34 

Hartley  fund. 

Marsh  fund. 

Income. 

Capital. 

Income. 

Capital. 

Balance  Jan.  1, 1918: 

Cash 

n5.51 

8710.81 

Invested 

81,200.00 

818,50a00 

Receipts: 

Interest  on  investments 

51.26 

799.94 

Transfer  capital  from  income 

5oaoo 

70.77 

i,2oaoo 

1,510.75 

i9,ooaoo 

Ofiner^f  exp«n"()" 

9.75 

5oaoo 

867.00 
15a  00 

Balance  Dec.  31, 1918: 

cash 

70.77 

Invtfted 

1,200.00 

i9,ooaoo 

70.77 

1,200.00 

1,510.75 

i9,ooaoo 
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Accounts  with  individual  funds,  Jan.  1  to  Dec.  SI,  1918 — CoDtinued. 


Murray  lund. 

Proceedings  fund^ 

Income. 

CapitaL 

Income. 

CapitaL 

Balance  Jan.  1,1918: 

Cash 

1509.61 

81,02127 

Invested 

$6,000.00 

Receipts: 

Interest  on  inve-'^mf'Tit^ . 

262.44 

Annp*i<ifle» 

810.00 

1,481.84 

343.32 

675.00 

Subscriptions 

Reprints 

Ckntributions 

. . .  .• 

832.05 

0  000.00 

5,082.43 

Managing  editor 

750.00 

260.57 

237.59 

2,577.92 

1,247.35 

Boston  oflBce , 

WflAbJngton  nffice         ...         

Printing 

Balance  Dec.  31, 1918: 

OMh           

432.05 
400.00 

Invested ^ 

6,000.00 

832.06 

6,000.00 

5,082.43 

National  Reeearafa 
CouncU 

National  Research 
CouncU  spedaL 

Income. 

CapitaL 

Income. 

C^iital 

Balance  Jan.  1.1918: 

Cash 

82,889.35 

Invested 

Receipts: 

Interest  on  lnve«tfnenta , ,,.,..,.,.,,,,,. 

76.  CO 
483.96 

8114.26 

w  w.  Keen  contribution.           

RfMirAtAnAr  Foundation , ^ . . .  ^  r . , 

28,856.82 
2a  64 

JewaU  D.  kmerv  relimd 

2,948.31 

28,99L61 

Accrued  intaieat 

28.47 

1,069.84 
1,805.00 

U,  976. 89 
8,015.73 

Balance  Dec.  81, 1918: 

Olffh .      r 

Invaited      ^^...  ^.... :.. 

3,948.81 

38,991.61 
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Accounts  with  individual  funds,  Jan,  1  to  Dec,  SI,  1918 — Continued. 


Smith  fund. 

Watson  fund. 

Income. 

Capital. 

Income. 

Capital 

Balaoce  Jan.  1.1918: 

Cash 

81,064.20 
1.532.50 

484.75 

$799.32 
1.003.75 

1,188.59 

S203.75 

Invested 

110.000.00 

24^796.21 

Reoeipts: 

Interest  oa  inTestments 

3.101.45 

10,000.00 

2,991.66 

25,000.00 

Grants  awarded 

385.00 

6K3.tt6 
2,032.50 

MOO.  00 

1,087.91 
1,103.75 

Balanee  Deo.  81, 1918: 

Cash         »..  .       

8.75 

Invested 

10.000.00 

24,996.25 

3,101.45 

io,ooaoo 

2.991.66 

25,000.00 

January  15, 1919. 


Whitman  Cross, 

Treasurer. 
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REPORT  OF  THE  AUDITING  COMMITTEE. 

Washington,  D.  C,  Jam/u^ary  15^  1919, 
We  have  employed  the  Capital  Audit  Co.  to  scrutinize  and  report 
on  the  treasurer's  books.  We  accepted  the  certification,  dated  Janu- 
ary 13,  1919,  of  the  American  Security  &  Trust  Co.  regarding  notes 
on  deposit  owned  by  the  academy,  and  we  have  examined  the  securi- 
ties and  papers  contained  in  the  box  of  the  National  Academy  of 
Sciences  at  the  vault  of  the  American  Security  &  Trust  Co.  We  find 
them  to  correspond  to  the  list  checked  by  the  auditing  committee  on 
January  14, 1918,  except  as  modified  by  transactions  of  the  year  1918 
reported  by  the  Capital  Audit  Co.  We  find  that  the  coupons  due 
in  1918  have  been  cut  and  are  accounted  for,  and  those  due  Janu- 
ary 1, 1919,  are  detached  and  are  accounted  for  by  appropriate  entries 
in  the  pass  books.  We  find  that  interest  on  loans  has  been  accounted 
for,  except  the  interest  on  the  Upshur  note,  which  has  been  retained 
by  litigation.  Correspondence  between  vouchers,  pass  books,  and 
accounts  of  the  treasurer  is  certified  by  the  Capital  Audit  Co.  We 
find  the  balance  reported  by  the  treasurer  as  of  December  31,  1918, 
to  accord  with  the  statement  of  the  American  Security  &  Trust  Co. 
and  with  the  check  book,  except  for  certain  outstanding  checks  to 
the  amount  of  $328.27  listed  by  the  Capital  Audit  Co. 

In  addition  to  the  regular  financial  statement  of  the  treasurer, 
there  is  a  special  account  in  support  of  the  division  of  medicine  of 
the  National  Research  Council.  This  account  has  been  included  in 
the  report  of  the  Capital  Audit  Co.  We  find  that  the  treasurer's  bal- 
ance as  of  December  31, 1918,  agrees  with  the  statement  of  the  Ameri- 
can Security  &,  Trust  Co.  for  this  special  account. 

C.  G.  Abbot. 

L.  O.  Howard. 

David  Whttb. 
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CONSTITUTION  OP  THE  NATIONAL  ACADEMY. 

As  amended  and  adopted  April  17,  1872,  and  further  amended  April  20,  1875; 
April  21,  1881;  April  19.  1882;  April  18,  1883;  April  19,  1888;  April  18,  1895; 
April  20.  1899;  April  17,  1902;  April  18,  1906;  November  20,  1906;  AprU  17, 
1907;  November  20,  1907;  April  20,  1911;  April  16,  1912;  April  21,  1915. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  amendments  to  said  act 
approved  July  14, 1870,  June  20, 1884,  and  May  27, 1914,  the  National 
Academy  of  Sciences  adopts  the  following  amended  constitution  and 
rules: 

ARTICLE  I.— OF  MEMBERS. 

Section  1.  The  academy  shall  consist  of  members,  honorary  mem- 
bers, and  foreign  associates.  Members  must  be  citizens  of  the  United 
States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  meetings 
of  the  academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  honorary  members 
by  a  vote  of  the  academy. 

Sec.  3.  The  academy  may  elect  50  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communicat- 
ing papers  to  the  academy,  but  shall  take  no  part  in  its  business,  shall 
not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  academy. 

ARTICLE  II.— OP  THE  OFFICERS. 

Section  1.  The  oflGcers  of  the  academy  shall  be  a  president,  a  vice 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  four  years,  by  a  majority  of 
votes  present,  at  the  first  stated  meeting  after  the  expiration  of  the 
current  terms,  provided  that  existing  oflScers  retain  their  places  until 
their  successors  are  elected.    In  case  of  a  vacancy,  the  election  for 
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four  years  shall  be  held  in  the  same  manner  at  the  meeting  when  such 
vacancy  occurs,  or  at  the  next  stated  meeting  thereafter,  as  the 
academy  may  direct.  A  vacancy  in  the  office  of  treasurer  or  home 
secretary  may,  however,  be  filled  by  appointment  of  the  president  of 
the  academy  until  the  next  stated  meeting  of  the  academy. 

Sec.  2.  The  officers  of  the  academy,  together  with  six  members  to  be 
elected  by  the  academy,  shall  constitute  a  council  for  the  transaction 
of  such  business  as  may  be  assigned  to  them  by  the  constitution  or  the 
academy. 

Sec.  3.  The  president  of  the  academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice  president,  shall  preside  at  the  meetings  of  the 
academy  and  of  the  council ;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for;  shall  refer  investigations  re- 
quired by  the  Government  of  the  United  States  to  members  especially 
conversant  with  the  subjects  and  report  thereon  to  the  academy  at  its 
meeting  next  ensuing;  and,  with  the  council,  shall  direct  the  general 
business  of  the  academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments 
not  members  of  the  academy. 

The  president  shall  be,  ex  officio,  a  member  of  all  committees  em- 
powered to  consider  questions  referred  to  the  academy  by  the  Grov- 
emment  of  the  United  States. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action 
to  the  academy  at  one  of  the  stated  meetings  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

It  shall  be  the  duty  of  the  home  secretary  to  keep  the  minutes  of 
each  business  and  scientific  session,  and  after  approval  to  enter  these 
upon  the  permanent  records  of  the  academy. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues,  assessments,  and  sub- 
scriptions, and  keep  a  set  of  book^  showing  a  full  account  of  receipts 
and  disbursements  and  the  condition  of  all  funds  of  the  academy.  He 
shall  be  the  custodian  of  the  corporate  seal  of  the  academy. 

article  III.-^P  the  BfBBTINOS. 

Section  1.  That  the  academy  shall  hold  one  stated  meeting,  called 
the  annual  meeting,  in  April  of  each  year  in  the  city  of  Washington, 
and  another  stated  meeting,  called  the  autumn  meeting,  at  a  place 


Digitized  by 


Google 


OONSTITTJTIOlf.  131 

to  be  determined  by  the  council.  The  council  shall  also  have  power 
to  fix  the  date  of  each  meeting. 

Special  business  meetings  of  the  academy  may  be  called,  by  order 
of  eight  members  of  the  council,  at  such  place  and  time  as  may  be 
designated  in  the  call. 

Special  scientific  meetings  of  the  academy  may  be  held  at  times  and 
places  to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  session  of  a 
meeting  shall  be  recorded  in  the  minutes,  and  the  members  present 
at  any  session  shall  constitute  a  quonun  for  the  transaction  of  busi- 
ness. 

Sec.  8.  Scientific  sessions  of  the  academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public; 
sessions  for  tiiie  transaction  of  business  shall  be  closed. 

Sec.  4.  Stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  meetings  of  the  academy  and  four  members  shall 
constitute  a  quorum  for  the  transaction  of  business.  Special  meetings 
of  the  council  may  be  convened  at  the  call  of  the  president  and  two 
members  of  the  council,  or  of  four  members  of  the  council. 

Sec.  5.  No  member  whose  dues  are  in  arrears  shall  vote  at  any 
business  meeting  of  the  academy. 

article  IV.— op  elections  and  resignations. 

Section  1.  All  elections  of  officers  and  members  shall  be  by  ballot, 
and  each  election  shall  be  held  separately. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed  by 
the  academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  election  of  the  six  members  of  the  council  shall  be  as 
follows : 

At  the  annual  meeting  in  April,  1907,  six  members  of  the  council 
to  be  elected,  of  whom  two  shall  serve  for  three  years,  two  for  two 
years,  and  two  for  one  year,  their  respective  terms  to  be  determined 
by  lot.  Each  year  thereafter  the  terms  of  two  members  shall  expire, 
and  their  successors,  to  serve  for  three  years,  shall  be  elected  at  the 
annual  meeting  in  each  year. 

Sec.  4.  The  academy  shall  be  divided  by  the  council  into  sections 
representing  the  principal  branches  of  scientific  research.  Each  sec- 
tion shall  elect  its  own  chairman,  who  shall  serve  for  three  years. 
The  chairman  shall  be  responsible  to  the  academy  for  the  work  of 
his  section. 

Nominations  to  membership  in  the  academy  shall  be  made  in  writ- 
ing and  approved  by  a  majority  of  the  members  of  the  section  on  the 
branch  of  research  in  which  the  person  nominated  is  eminent,  or  by 
a  majority  of  the  council  in  case  there  is  no  section  on  the  subject. 
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The  nomination  shall  be  sent  to  the  home  secretary  by  the  chairman 
of  the  section  before  January  1  of  the  year  in  which  the  election  is 
to  be  held,  and  each  nomination  shall  be  accompanied  by  a  list  of 
the  principal  contributions  of  the  nominee  to  science.  This  list  shall 
be  printed  by  the  home  secretary  for  distribution  among  the  members 
of  the  academy. 

Sec.  5.  Election  of  members  shall  be  held  at  the  annual  meeting  in 
Washington  in  the  following  manner:  There  shall  be  two  ballots— 
a  preference  ballot,  which  may  be  prepared  either  before  or  at  the 
annual  meeting,  and  must  be  transmitted  to  the  home  secretary,  and 
a  final  ballot,  to  be  taken  at  the  meeting. 

Preference  ballot. — Each  member  may  inscribe  on  a  ballot  not  more 
than  15  names  of  nominees  selected  from  the  submitted  list.  A  list 
of  the  nominees  shall  then  be  prepared,  on  which  the  names  shall  be 
entered  in  the  order  of  the  number  of  votes  received  by  each.  In  case 
two  or  more  nominees  have  the  same  number  of  votes  on  this  pref- 
erence list,  the  order  in  which  they  shall  be  placed  on  the  list  shaD 
be  determined  by  a  majority  vote  of  members  present. 

Final  hallot. — A  vote  shall  first  be  taken  on  the  nominee  who  ap- 
pears first  on  the  preference  list,  and  he  shall  be  declared  elected  if 
he  receive  two-thirds  of  the  votes  cast  and  not  less  than  25  votes  in 
all.  A  vote  shall  then  be  taken  in  similar  manner  on  the  nominee 
standing  second  on  the  preference  list,  and  so  on  until  all  the  nomi- 
nees on  the  preference  list  shall  have  been  acted  on,  or  until  15  nomi- 
nees shall  have  been  elected,  or  until  the  total  membership  of  the 
academy  shall  have  reached  250. 

Not  more  than  15  members  shall  be  elected  at  one  annual  meeting. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

Sec.  6.  Every  member-elect  shall  accept  his  membership,  person- 
ally or  in  writing,  before  the  close  of  the  next  stated  meeting  after 
the  date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has 
formally  notified  him  of  his  election,  his  name  shall  not  be  entered 
on  the  roll  of  members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  the  council  and 
may  be  elected  at  the  annual  meeting  by  a  two-thirds  vote  of  the 
members  present. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  membership,  and  to  foreign  asso- 
ciates on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  aated 
on  by  the  academy. 

Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  suc- 
cessive years,  the  treasurer  shall  report  the  fact  to  the  council,  which 
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may  report  the  case  to  the  academy  with  the  recommendation  that  the 
person  thus  in  arrears  be  declared  to  have  forfeited  his  membership. 
If  this  recommendation  be  approved  by  two-thirds  of  the  members 
present,  the  said  person  shall  no  longer  be  a  member  of  the  academy 
and  his  name  shall  be  dropped  from  the  rolL 

ARTICLE  v.— 8CIBNTIPIC  COMMUNICATIONS.  PUBLICATIONS,  AND  REPORTS. 

SscmoK  1.  Communications  on  scientific  subjects  shall  be  read  at 
scientific  sessi(ms  of  the  academy,  and  papers  by  any  member  may  be 
read  by  the  author  or  by  any  other  member,  notice  of  the  same  having 
been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  academy  may  read  a  paper  from  a  per- 
son who  is  not  a  member,  and  shall  not  be  considered  responsible  for 
the  facts  or  opinions  expressed  by  the  author,  but  shall  be  held 
responsible  for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
council  or  of  the  committee  of  arrangements. 

Sec.  3.  The  academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  scientific  memoirs,  biograph- 
ical memoirs,  and  reports. 

The  proceedings  shall  include  the  transactions  of  the  academy, 
brief  original  announcements  of  the  results  of  scientific  investiga- 
tions made  by  members  of  the  academy  or  others,  together  with  short 
original  articles  giving  a  comprehensive  survey  of  the  more  impor- 
tant scientific  researches  currently  made  by  American  investigators, 
and  other  matters  of  general  scientific  interest. 

The  scientific  memoirs  shall  provide  opportunity  for  the  publica- 
tion of  longer  and  more  detailed  scientific  investigations. 

The  biographical  memoirs  shall  contain  an  appropriate  record  of 
the  life  and  work  of  deceased  members  of  the  academy. 

An  annual  report  shall  be  presented  to  Congress  by  the  president 
and  shall  contain  the  annual  reports  of  the  treasurer  and  the  auditing 
committee,  a  suitable  summary  of  the  reports  of  the  committees  in 
charge  of  trust  funds,  and  a  record  of  the  activities  of  the  academy 
for  the  calendar  year  immediately  preceding,  and  other  appropriate 
matter.  This  report  shall  be  presented  to  Congress  by  the  president 
after  authorization  by  the  council.  It  shall  also  be  presented  to  the 
academy  at  the  annual  meeting  next  following. 

The  treasurer  shall  prepare  a  full  report  of  the  financial  affairs  of 
the  academy  at  the  end  of  the  fiscal  year.  This  report  shall  be  sub- 
mitted to  the  council  for  approval  and  afterwards  presented  to  the 
academy  at  the  annual  meeting. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
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by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Gov- 
ernment as  soon  as  obtained  and  to  the  academy  at  its  next  following 
stated  meeting. 

Sec.  5.  The  advice  <M  the  academy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

ARTICLE  VI.— OP  THE  PROPERTY  OF  THE  ACADEMY. 

Section  1.  All  investments  and  reinvestments  of  either  principal 
or  accumulations  of  income  of  the  trust  and  other  funds  of  the 
academy  shall  be  made  by  the  treasurer,  with  the  approval  of  the 
finance  committee,  in  the  corporate  name  of  the  academy,  in  the  man- 
ner and  in  the  securities  designated  or  specified  in  the  instruments 
creating  the  several  funds,  or,  in  the  absence  of  such  designation  or 
specification,  in  bonds  of  the  United  States  or  of  the  several  States, 
or  in  bonds  or  notes  secured  by  first  mortgages  on  real  estate,  in 
investments  legal  for  savings  banks  under  the  laws  of  Massachusetts 
or  New  York,  or  in  other  bonds  recommended  to  the  treasurer  by  the 
fiscal  advisers  of  the  academy. 

The  treasurer  may  invest  the  capital  of  all  trust  funds  of  the 
academy  which  are  not  required  by  the  instruments  creating  such 
funds  to  be  kept  separate  and  distinct,  in  a  consolidated  fund,  and 
shall  apportion  the  income  received  from  such  consolidated  fund 
among  the  various  funds  composing  the  same  in  the  proportion  that 
each  of  said  funds  shall  bear  to  the  total  amount  of  funds  so  in- 
vested ;  provided,  however,  that  the  treasurer  shall  at  all  times  keep 
accurate  accounts  showing  the  amount  of  each  trust  fund,  the  pro- 
portion of  the  income  from  the  consolidated  fund  to  which  it  is  en- 
titled, and  the  expenses  and  disbursements  properly  chargeable  to 
such  fund. 

Sec.  2.  The  council  shall  at  its  annual  meeting  in  each  year  desig- 
nate one  bank  or  trust  company  in  Washington,  D.  C,  and  one  in 
New  York  City  to  act,  when  requested  by  the  treasurer,  as  the  fiscal 
advisers  of  the  academy. 

Sec.  3.  The  treasurer  shall  have  authority,  with  the  approval  of 
the  finance  conmiittee,  to  sell,  transfer,  convey,  and  deliver  in  the 
corporate  name  and  for  the  benefit  of  the  academy  any  stocks,  bonds, 
or  other  securities  standing  in  the  corporate  name. 

Sec.  4.  No  contract  shall  be  binding  upcm  the  academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  5.  The  assessments  required  for  the  support  of  the  academy 
shall  be  fixed  by  the  academy  on  the  reconamendation  of  the  council 
and  shall  be  payable  within  the  calendar  year  for  which  they  are 
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ARTICLE  VII.— OP  TRUST  FUNDS  AND  THBIR  ADMINISTRATION. 

Secttion  1.  Devises,  bequests,  donations,  or  gifts  having  for  their 
object  the  promotion  of  science  or  the  welfare  of  the  academy  may 
be  accepted  by  the  council  for  the  academy.  Before  the  acceptance 
of  any  such  trust  the  council  shall  consider  the  object  of  the  trust  and 
all  conditions  or  specifications  attaching  thereto.  The  council  shall 
make  a  report  of  its  action  to  the  academy. 

Sec.  2.  Medals  and  prizes  may  be  established  in  accordance  with 
the  provisions  of  trusts  or  by  action  of  the  academy. 

Sec.  3.  Unless  otherwise  provided  by  the  deed  of  gift,  the  income 
of  each  trust  fund  shall  be  applied  to  the  objects  of  that  trust  by  the 
action  of  the  academy  on  the  recommendation  of  a  standing  com- 
mittee on  that  fund. 

ARTICLE  VIII.— OF  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  meeting  of  the  academy.  Notice  of  a  proposition  for  such 
a  change  must  be  submitted  to  the  council,  which  may  amend  the 
proposition,  and  shall  report  thereon  to  the  academy.  Its  report 
shall  be  considered  by  the  academy  in  committee  of  the  whole  for 
amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  meeting,  and  if  it  receives  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present 
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(In  accordance  with  a  resolution  of  the  academy,  taken  at  ltd  meeting  on  April 
21.  1015,  the  rules  are  arranged  in  groups  and  each  group  is  numbered  to 
correspond  with  the  article  of  the  constitution  to  which  it  relates.) 

I. 

1.  The  holders  of  the  medal  for  eminence  in  the  application  of 
science  to  the  public  welfare  shall  be  notified,  like  members,  of  the 
meetings  of  the  academy,  and  invited  to  participate  in  its  scientific 
sessions. 

n. 

1.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  academy,  and  shall  at  once  report  them  to  the  council  for  its  con- 
sideration. 

2.  The  home  secretary  shall  be  the  custodian  of  all  books,  appa- 
ratus, archives,  and  collections  not  explicitly  assigned  to  other  care. 

3.  The  home  secretary  shall  keep  a  record  of  all  grants  of  money 
or  awards  of  prizes  or  medals  made  from  trust  funds  of  the  academy. 
The  record  for  each  grant  of  money  shall  include  the  following  items: 

1.  Name  of  fund. 

2.  Date  and  number  of  the  grant. 

3.  Name  and  address  of  recipient. 

4.  Amount  of  grant  and  date  or  dates  of  payment. 

5.  Purpose  of  grant. 

6.  Record  of  report  of  progress. 

7.  Resulting  publications. 

4.  The  treasurer  shall  keep  the  home  secretary  informed  of  all 
warrants  received  from  directors  of  trust  funds  not  controlled  by  the 
academy  and  of  the  date  or  dates  of  payment  of  all  warrants. 

5.  The  treasurer  is  authorized'  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  department  requesting  the  in- 
vestigation for  reimbursement  to  the  academy. 
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IIL 

1.  The  annual  meeting  of  the  academy  shall  begin  on  the  fourth 
Monday  of  April.  At  the  business  sessions  of  the  academy  the  order 
of  procedure  shall  be  as  follows: 

1.  Chair  taken  by  the  president,  or,  in  his  absence,  by  the 
vice  president. 

2.  Koll  of  members  called  by  home  secretary  (first  session 
of  the  meeting  only). 

3.  Minutes  of  the  preceding  session  read  and  approved. 

4.  Stated  business. 

5.  Reports  of  president,  secretaries,  treasurer,  and  com- 
mittees. 

6.  Business  from  council. 

7.  Other  business. 

2.  The  rules  of  order  of  the  academy  shall  be  those  of  the  Senate 
of  the  United  States,  imless  otherwise  provided  by  the  constitution 
or  rules  of  the  academy. 

3.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon  open 
nomination. 

4.  At  each  meeting  the  president  shall  announce  the  death  of  any 
members  since  the  preceding  meeting.  As  soon  as  practicable  there- 
after he  shall  designate  a  member  to  write — or  to  secure  from  some 
other  source  approved  by  the  president — a  biographical  notice  of 
each  deceased  member. 

5.  A  standing  committee  of  three  members  called  the  program 
committee,  a  local  committee  of  five  members  appointed  for  each 
meeting,  and  the  home  secretary  shall  together  constitute  the  com- 
mittee of  arrangements,  of  which  the  home  secretary  shall  be  chair- 
man. 

The  term  of  service  on  the  program  committee  shall  be  three  years, 
one  member  retiring  annually,  the  chairman  to  be  designated  by  the 
president. 

It  shall  be  the  duty  of  the  program  committee  to  prepare  the 
scientific  program  for  the  annual  meeting,  and  for  this  purpose  it 
shall  be  empowered  to  solicit  papers  from  members  or  others.  It 
shall  also  be  empowered  to  ascertain  the  length  of  time  required  for 
reading  papers  to  be  presented  at  the  scientific  sessions  of  the  acad- 
emy, and,  when  it  appears  advisable  to  limit  the  time  to  be  occupied 
in  their  presentation  or  discussion. 

The  local  committee  shall  meet  not  less  than  two  months  previous 
to  each  meeting.  It  phall  prepare  the  detailed  program  of  each  day, 
and  in  general  shall  have  charge  of  all  business  and  scientific  ar- 
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rangements  for  the  meeting  for  which  it  is  appointed  except  those 
specifically  assigned  to  the  program  committee  in  the  case  of  the 
annual  meeting. 

IV. 

1.  The  term  of  service  of  each  chairman  of  a  section  shall  be  three 
years,  to  date  from  the  closing  session  of  the  April  meeting  next 
following  his  election.  Chairmen  of  sections  shall  be  chosen  by  mail 
ballot,  the  member  receiving  the  highest  number  of  votes  cast  to  be 
deemed  elected.  It  shall  be  the  duty  of  each-  retiring  chairman  to 
conduct  the  election  of  his  successor  and  to  report  the  result  of  the 
election  to  the  home  secretary  before  the  April  meeting  at  which  his 
term  of  service  expires.  Should  any  section  fail  to  elect  a  chairman 
before  November  1,  the  president  is  empowered  to  appoint  a  tem- 
porary chairman  to  serve  until  the  April  meeting  next  following. 
No  chairman  shall  be  eligible  for  reelection  for  two  consecutive  terms. 

2.  The  chairman  of  each  section  of  the  academy  shall  submit  to 
the  members  of  his  section,  not  later  than  November  1  of  each  year,  a 
ballot  containing  the  names  of  all  those  persons  who  received  not  less 
than  two  votes  in  the  nominating  ballot  of  the  preceding  year  and  of 
any  other  persons  who  were  newly  proposed  for  consideration  at  that 
time.  Each  member  of  the  section  shall  be  expected  to  return  this 
ballot  to  the  chairman  within  two  weeks  with  his  signature  and  with 
crosses  placed  against  the  names  of  those  persons  whom  he  is  pre- 
pared to  indorse  for  nomination.  Each  member  may  also  write  upon 
the  ballot  in  a  place  provided  for  the  purpose  any  new  names  which 
he  desires  to  have  included  in  the  ballot  to  be  submitted  to  the  section 
in  the  following  year.  The  vote  resulting  from  this  ballot  shall  be 
regarded  as  informal. 

The  chairman  shall  then  submit  to  the  members  of  his  section  a 
new  ballot  showing  the  results  of  the  informal  vote;  and  each  member 
shall  be  expected  to  return  this  ballot  to  the  chairman  with  his  signa- 
ture and  with  crosses  placed  against  the  names  of  those  persons  whom 
he  will  indorse  for  nomination.  In  order  to  secure  an  adequate  num- 
ber of  nominations,  the  chairman,  when  necessary,  shall  obtain  by 
personal  solicitation  a  fuller  vote  of  his  section  or  shall  submit  to  the 
section  a  supplementary  formal  ballot. 

The  chairman  shall  then  certify  to  the  home  secretary,  prior  to 
January  1,  the  names  of  those  persons  who  have  been  voted  for  on 
the  formal  ballots  by  a  majority  of  the  members  of  the  section,  and 
shall  furnish  him  a  list  of  the  publications  of  these  nominees,  as 
required  by  the  constitution. 

8.  Nominations  for  membership  shall  give  the  full  name,  residence, 
and  the  official  positions  successively  held  by  the  candidate^  in  addi- 
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tion  to  the  list  of  his  contributions  to  science  required  by  the  con- 
stitution. 

4.  Preference  ballots  for  election  of  members  shall  be  sealed  in  a 
blank  envelope,  which  shall  be  inclosed  in  another  bearing  the  name 
of  the  sender,  and  which  shall  be  addressed  to  the  home  secretary. 
Such  envelopes  shall  be  opened  only  by  the  tellers.  If  in  any  case 
the  tellers  are  unable  to  determine  who  cast  a  ballot,  or  if  the  latter 
contains  more  names  than  are  to  be  voted  for,  the  ballot  shall  be 
rejected,  but  minor  defects  in  a  ballot  shall  be  disregarded  when 
the  intent  of  the  voter  is  obvious. 

5.  All  discussions  of  the  claims  and  qualifications  of  nominees  at 
meetings  of  the  academy  shall  be  held  strictly  confidential,  and  re- 
marks and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  academy  at  the  time  of  the  discussion. 


1.  The  publication  of  the  proceedings  shall  be  under  the  general 
charge  of  the  council,  which  shall  have  final  jurisdiction  upon  all 
questions  of  policy  relating  thereto.  The  preparation  of  the  pro- 
ceedings for  publication  shall  be  intrusted  to  an  editorial  board. 
This  board  shall  consist  of  a  chairman  and  a  managing  editor,  both 
of  whom  shall  be  appointed  by  the  council  for  definite  terms  of 
service;  of  the  l^ome  secretary  and  foreign  secretary  ex  o-fficiis^  and 
of  a  body  of  associate  editors  representing  the  various  branches  of 
science  which  are  to  be  included  in  the  scope  of  the  proceedings. 
The  managing  editor,  who  may  be  a  nonmember  of  the  academy, 
shall  receive  a  salary,  which  shall  be  fixed  by  the  council.  It  shall 
be  the  duty  of  the  managing  editor  to  prepare  the  proceedings  in 
detail  for  publication ;  but  the  chairman  of  the  editorial  board  shall 
decide,  in  consultation  with  the  managing  editor,  in  regard  to  the 
acceptance,  rejection,  or  substantial  modification  of  papers  offered 
for  publication.  The  associate  editors  shall  be  appointed  by  the 
council,  upon  recommendation  of  the  chairman  of  the  editorial  board, 
for  a  period  of  three  years,  one-third  of  them  retiring  annually. 
The  hcnne  secretary  and  the  foreign  secretary  shall  be  responsible  for 
the  distribution  of  the  proceedings  in  their  respective  fields. 

2.  Memoirs  may  be  presented  at  any  time  to  the  home  secretary, 
who  shall  report  the  date  of  their  reception  at  the  next  session ;  but 
no  memoir  shall  be  published  unless  it  has  been  read  or  presented  by 
title  before  the  academy. 

Before  publication  all  biographical  and  scientific  memoirs  must  be 
referred  to  the  committee  on  publication,  who  may,  if  they  deem  best, 
refer  any  memoir  to  a  special  committee  appointed  by  the  president 
to  determine  whether  the  same  should  be  published  by  the  academy. 
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3.  Memoirs  shall  date,  in  the  records  of  the  academy,  from  the  date 
of  their  presentation  to  the  academy,  and  the  order  of  their  presenta- 
tion shall  be  so  arranged  by  the  secretary  that,  so  far  as  may  be 
convenient,  those  upon  kindred  topics  shall  follow  one  another. 

4.  The  annual  report  of  the  treasurer  shall  contain: 

1.  A  concise  statement  of  the  source,  object,  and  amount  of 
all  trust  funds  of  the  academy. 

2.  A  condensed  statement  of  receipts  and  expenditures. 
8.  A  statement  of  assets  and  liabilities. 

4.  Accounts  with  individual  funds. 

5.  Such  other  matter  as  he  considers  appropriate. 

6.  The  accounts  of  the  treasurer  shall,  betwewi  January  1  and  Jan- 
uary 15  of  each  year,  be  audited  by  a  conunittee  of  ihji^ee  members  to 
be  appointed  by  the  president  at  the  autumn  meeting  of  the  academy. 
It  shall  be  the  duty  of  the  auditing  committee  to  verify  the  record  of 
receipts  and  disbursements  maintained  by  the  treasurer  and  the  agree- 
ment of  book  and  bank  balances ;  to  examine  all  securities  in  the  cus- 
tody of  the  treasurer  and  to  compare  the  stated  income  of  such  secur- 
ities with  the  receipts  of  record ;  to  examine  all  vouchers  covering  dis- 
bursements for  account  of  the  academy  and  the  authority  therefor 
and  to  compare  them  with  the  treasurer's  record  of  expenditures;  to 
examine  and  verify  the  account  of  the  academy  with  each  trust  fund. 
The  auditing  committee  may  employ  an  expert  accountant  to  assist 
the  committee  in  the  examination  of  the  books  of  the  treasurer.  The 
annual  report  of  the  treasurer  shall  be  published  with  that  of  the 
president  to  Congress.  The  reports  of  the  treasurer  and  auditing 
committee  shall  be  presented  to  the  academy  at  the  annual  meeting. 

VI. 

1.  All  apparatus  and  other  materials  of  permanent  value  purchased 
with  money  from  any  grant  from  a  trust  fund  shall  be  the  property 
of  the  academy  imless  specific  exception  is  made  in  the  grant  or  by 
subsequent  action  of  the  council  or  the  directors  of  the  trust  fimd 
concerned.  Receipts  for  all  such  property  shall  be  signed  by  the 
grantee  and  shall  be  forwarded  to  the  home  secretary.  All  apparatus 
and  unused  material  of  value  acquired  in  this  way  shall  be  delivered 
to  the  home  secretary  on  completion  of  the  investigation  for  which 
the  grant  was  made,  or  at  any  time  on  demand  of  the  council,  and  the 
home  secretary  shall  give  an  appropriate  release  therefor. 

2.  The  books,  apparatus,  archives,  and  other  collections  of  the 
academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  derk  to  take  charge  of  themu 
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3.  A  stamp  corresponding  to  the  corporate  seal  of  the  academy 
shall  be  kept  by  the  secretaries,  who  shaU  be  responsible  for  the  due 
markings  of  ail  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

4.  The  fiscal  year  of  the  academy  shall  end  on  December  31  of  each 
year. 

5.  The  standing  committee  on  finance  shall  consist  of  the  treasurer 
ex  oflScio  as  chairman  and  two  members  to  be  appointed  annually  by 
the  president 

vn. 

1.  Standing  committees  of  the  academy  on  trust  funds  the  income 
of  which  is  applied  to  the  promotion  of  research  shall  consist  of  three 
or  five  members.  In  order  to  secure  rotation  in  oflSce  in  such  com- 
mittees, when  not  in  conflict  with  the  provisions  of  the  deeds  of  gift, 
the  term  of  service  on  a  committee  of  three  members  shall  be  three 
years;  on  a  committee  of  five  members  the  term  shall  be  five  years. 

2.  The  annual  reports  of  the  conunittees  on  research  funds  shall,  so 
far  as  the  academy  has  authority  to  determine  their  form,  give  a  cur- 
rent number  to  each  award,  stating  the  name,  position,  and  address 
of  the  recipient;  the  subject  of  research  for  which  the  award  is  made, 
and  the  sum  awarded ;  and  in  later  annual  reports  the  status  of  the 
work  accomplished  under  each  award  previously  made  shall  be  an- 
nounced, omtil  the  research  is  completed,  when  announcement  of  its 
completion  and,  if  published,  the  title  and  place  of  publication  shall 
be  stated,  and  the  record  of  the  award  shall  be  reported  as  closed. 

vin. 

1.  Any  rule  of  the  academy  may  be  amended,  suspended,  or  re- 
pealed on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  meeting  of  the  academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present 
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ORGANIZATION  OP  THS  ACADBMT,  X9it-X9. 

Expiration 
or  term. 

Walcott,  Chablbs  D.,  PreHdetU April,  1923 

MiCHELSON,  A.  A.,  Vice  President April,  1923 

Hale,  Gboboe  E.,  Foreign  Secretary April,  1922 

Abbot,  C.  G.,  Acting  Home  Secretary AprlU  1919 

Cbobb,  Whitmaw,  Treasurer kprU,  1923 

ADDITIONAL  MEMBERS  OP  COUNCIL. 

19x6-19x9. 

Chitteitden,  R.  H.  Pupin,  M.  L 

I9X7--X9AO- 

CJONKLIN,  E.  Q.  Notes,  A.  A. 

X9X8-X99X. 

Abbot,  C.  Q.  Howell,  W.  H. 

SECTIONS, 

X.  MATHEMATICS. 

BiBKHOFF,  G.  D.  Kasneb,  Edwabd  Van  Vleck,  E.  B. 

Buss,  G.  A.  MooBE,  E.  H.  (Chairman,  1916-1919) 

BoLZA,  OsKAB  Osgood,  W.  F.  White,  H.  S. 

Dickson,  L.  E.  Stobt,  W.  E. 

t.  ASTRONOMY. 

Abbot,  C.  G.  Comstock,  G.  C.  Russixl,  H.  N. 

Adams,  W.  S.  Elkin,  W.  L.  Schlesinqkr,  Fbank 

Attken,  R.  G.  Fbost,  E.  B. 

Babnabd,  E.  E.  Leuschner,  A.  O. 

Campbell,  W.  W.  Hale,  G.  E. 

iCJiairman,  1917-1920)  Moulton,  F.  R. 

3.  PHYSICS. 

Abbot,  H.  L.  Hastings.  C.  S.  Nichols,  E.  L. 

Ames,  J.  S.  Hayford,  J.  F.  Pupin,  M.  I. 

Babus,  Cabl  Jewett,  F.  B.  Rosa,  E.  B. 

Bell,  A.  G.  Lyman,  Theodore  Sabine,  W.  C. 

Bbidgman.  p.  W.  Mendelhall,  C.  E.  Stbatton,  S.  W. 

Bumstead,  H.  a.  Mendenhall,  T.  C.  Taylor,  D.  W. 

Cabty,  J.  J.  Merritt,  Ernest  Thomson,  Euhxt 

Crew.  Henry  Michelson,  A.  A.  Trowbridge,  John 

DuBAND,  W.  F.  Milukan,  R.  a.  Webster,  A.  G. 

Freeman.  J.  R.  Nichols.  E.  F.  Wood.  R.  W. 
Hall.  E.  H,                            {Chairman,  1917-1920)   Woodward,  R.  S. 
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Baxter,  G.  P. 

BOQKBT,    M.  T. 
BOLTWOOD,  B.  B. 
ChAI<7DI.£R,  C.  F, 
CULRKE,   F.  W. 

Pkaj^klin,  K  C. 
GoMBEBo,  Moses 
GoocH,  F.  A. 

FfTT.TJgtBAND,    W.   F. 


4.  CHEMISTRY. 

Howe,  H.  M. 
Jackson,  C.  L. 
I^NGMUiR,  Irving 
Lewis,  G.  N. 
Michael,  Arthub 
MORLEY,  E.  W. 
Morse,  H.  N, 
NoYEs,  A.  A. 
Notes,  W.  A. 


OSBOBNS,  T.  B. 
Remsen,  Iba 

RiCHABDS,  T.   W. 

(Chairman,  1916-1919) 
Smith,  Alexandeb 
Smith,  Edoab  F. 

StIBOLITZ,  JX7LIU8 

Wells,  H.  L. 
Whitney,  W.  B. 


5.  OBOLOQY  AND  PALEONTOLOGY. 


Beckeb,  G.  F. 
BBA79NEB,  J.  0. 

Ohambeblin,  T.  O, 
Clarke,  J.  M. 

(  Chairman,  1918-1921 ) 
Cross,  Whitman 
r>Aix,  W.  H. 
Daita,  E.  S. 


Baxlet,  L.  H. 
Britton,  N.  L. 
Campbell,  D.  H. 
Coulter,  J.  M. 


Davis,  W.  M. 
Day,  a.  L. 
Iddinos,  J.  P. 
Kemp,  J.  F. 

LiNDQBEN,    WaLDEMAB 

Mebriam,  J.  0. 

OSBORN,   H.   F. 
PiRSSON,  L.   V. 

6.  BOTANY. 

Fablow,  W.  G. 
Goodale,  G.  L. 
Harper,  R.  A. 

Sargent,  C.  S. 


PuMFELLT,  Raphael 
Ransome,  F.  L. 
RED),  H.  F. 
Schuchebt,  Ghables 

SCOTT,   W.  B. 

Ulbich,  E.  O. 
Walcott,  C.  D. 
White,  David 


Smith,  Ebwin  F. 

(Chairman,  1918-1921) 
Thaeteb,  Roland 
Tbelease,  William 


7.  ZOOLOGY  AND  ANIMAL  MORPHOLOGY. 


Allen,  J.  A. 
Castle,  W.  B. 
CONKLIN.  E.  G. 
Davenport,  C.  B. 
Donaldson,  H.  H. 
fobbes,.s.  a. 
Harrison,  R.  G. 
Hebbick,  G.  J. 

AlBel,  J.  J. 
Benedict,  F.  G. 
Cannon,  W.  B. 
Chittenden,  R.  H. 
Councilman,  W.  T. 
Gushing,  Habvby 
Flexner,  Simon 
Folin,  Otto 

9 
Boas,  Franz. 
Cattell,  J.  McK. 
Dewey,  John. 


Howard,  L.  O. 
Jennings,  H.  S. 
LiLUE,  F.  R. 
Mark,  E.  L. 
Mayor,  A.  G. 
Merbiam,  C.  H. 
Morgan,  T.  H. 
Morse,  E.  S. 


Parker,  G.  H. 

(Chairman,  1916-1919) 
Pearl,  Raymond 
RiDGWAY,  Robert 
Verrux,  a.  E. 
Wheeler,  W.  M. 
Wilson,  Edmund  B. 


S.  PHYSIOLOGY  AND  PATHOLOGY. 


Halsted,  W.  S. 
Hektoen,  Ludvio 
Howell,  W.  H. 

(Chairman,  1916-1919) 
Jones,  Walter 
Levene,  p.  a.  T. 
LoEB,  Jacques 
LusK,  Graham 


Meltzer,  S.  J. 
Mendel,  L.  B. 
Prudden,  T.  M. 
Smith,  Theobald 
Vaughan,  V.  C. 
Welch,  W.  H. 
Wood,  H.  a 


ANTHROPOLOGY  AND  PSYCHOLOGY. 

Fewkes,  J.  W.  Holmes,  W.  H. 

(AcHng  Chairman),    Thorndike,  E.  L. 
Hall,  G.  S. 


STANDING    COMMITTEES. 
ON  WEIGHTS.  MEASURES,  AND  COINAGE 
Mendenhall,  T.  C.   (Chairman).  Michelson,  A.  A.  Moblet, 

Websteb,  a.  G.  Woodwabd,  R.  S. 

/Google 
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ON  SOLAR  RB8BARCH. 

Hau:,  O.  E.   (Chairman).  Campbell^  W.  W.  Michelson,  A.  A. 

Nichols,  E.  L.  Pickebino,  E.  0. 

ON  PUBLICATION. 

The  P]UB8iraNT«  The  Home  Secbetabt.  Rosa,  E.  B. 

EDITORIAL  BOARD  OP  THB  PROCBBDINQ8. 
Peabl,  Raymond  iChairman).  Wilson,  Edwin  B.  (Managing  Editor^, 

Abbot,  C.G.  (Acting  Home  Secretary) .     Hale,  G.  B.  (Foreign  Secretary). 
Glabke,  J.  M.,  1921.  Jennings,  H.  S.,  1921.        Moobe,  E.  H.,  1920. 

Donaldson,  H.  H.,  1919.    Loeb,  Jacques,  1920.  Notes,  A.  A.,  1919. 

Fbost,  E.  B.,  1920.  LusK,  Gbaham,  1919.         Notes,  W.  A.,  1921. 

Habpeb,  R.  a.,  1919.  Matob,  A.  G.,  1919.  Thobndike,  E.  L.,  192a 

Hektoen,  Ludvio,  1921.     Mhukan,  R.  A.,  1921.       Wheeleb,  W.  M.,  1920. 

ON  COLLECTION  OP  HISTORICAL  PORTRAITS,  MANUSCRIPTS, 
INSTRUMENTS,  ETC 

Walcott,  C.  D.    (Chairman),  Clabke,  F.  W.  Hale,  G.  E 

Meltzeb,  S.  J.  Pupin,  IL  I. 

ON  PROGRAM. 

J.  O.  MEBBLA.M  (Chairm/m),  1921.  Peabl,  Ratmond,  1920. 

Thobndike,  E.  L.,  1919. 

PINANCE  COMMITTEE. 

Cboss,  Whitman'  (Chairman).  Howabd,  L.  O,  Walcott,  C.  D. 

TRUST  FUNDS. 

THE  BACHE  FUND. 

[$59,000.1 

Researches  in  physical  and  natural  science. 
Fbost,  E.  B.  (Chairman)  Habbison,  R.  G.  Websteb,  A.  G. 

THE  WATSON  PUND. 
[$25,000.1 

Watson  medal  and  the  promotion  of  astronomical  research. 
Leuschneb,  a,  O.  (C?iairman),  Comstock,  G.  0.  Elkin,  W.  L. 

THE  HENRY  DRAPER  FUND. 
[$10,000.1 

Draper  medal  and  investigations  in  astronomical  physics. 

Campbell,  W.  W.  (Cfiairman),  1919.        Abbot,  C.  G.,  1921.        Ames,  J.  S.,  192a 

Hale,  G.  E.,  1923.  Michelson.  A.  A.,  1922. 

THE  J.  LAWRENCE  SMITH  PUND. 
[$10,000.] 

J.  Lawrence  Smith  medal  and  investigations  of  meteoric  bodies. 

MoBLEY,  E.  W.  (Chairman),  1919.      Dana,  E.  S.,  1923.      Cboss,  Whitman,  1922. 

Pickeeing,  E.  C,  1920.  Wood,  R.  W.,  1921. 

THE  BARNARD  MEDAL.^ 
Meritorious  service  to  science. 
Notes,  A.  A.  (Chairman).  Campbell,  W.  W.  Nichols,  E.  F. 

Mobgan,  T.  H.  Richabds,  T.  W. 

1  Every  five  years  tbe  committee  recommends  the  person  whom  they  consider  most  de- 
serving of  the  medal,  and  upon  the  approval  of  the  academy  the  name  of  the  nominee  it 
forwarded  to  the  trustees  of  Columbia  University,  who  administer  the  Barnard  Medal 
E^nd. 


Digitized  by 


Google 


TRUST  FUNDS.  145 

THE  BENJAMIN  APTHORP  GOULD  FUND. 

[$20,000.] 

Researches  in  astronomy. 
MouLTON,  F.  R.   {Chairman).  B.arnabd,  E.  E.  Woodwabd,  R.  S. 

THE  WOLCOTT  GIBBS  FUND. 

[$5,545.50.] 

Chemical  research. 

Jackson,  C.  L.  (Chairman).  Richards,  T.  W.  Smith,  Edoab  P. 

THE  COMSTOCK  FUND. 

[$12,406.02.] 

Researches  In  electricity,  majfiietism,  and  radiant  energy. 

Nichols,  E.  L.  (Chairman),  1923.      Millikan,  R.  A.,  1921.       Noyks,  A.  A.,  1919. 

Thompson,  Eohu,  1920.  Websteb,  A.  G.,  1922. 

THE  MARSH  FUND. 
[$19,000.] 

Original  research  In  the  natural  sciences. 

MooBE,  E.  H.  {Chairman),  1919.  Dana,  E.  S.,  1920. 

ScHUCHEKT,  Charles,  1921. 

THE  AGASSIZ  FUND. 

[$50,000.] 

Greneral  uses  of  the  academy. 

THE  MURRAY   FUND. 
[$6,000.] 

Agassiz  medal  and  coutrihutions  to  oceanography. 
Dall,  W.  H.  {Chairman),  1921.        Davis,  W.  M.,  1919.        Pabkeb,  G.  H.,  1920. 

THE  MARCELLUS  HARTLEY  FUND. 
[$1,200.] 

Medal  for  Eminence  in  the  Application  of  Science  to  the  Public  Welfare. 

Becker.  G.  F.  {Chairman),  1919.  Hillebrand,  W.  P..  1919. 

OsBORN,  H.  P.,  1921.        PuPiN,  M.  1.,  1921.        Smith,  Theobald,  1920. 

Websteb,  A.  G.,  1920. 

THE  JOSEPH  HENRY  FUND. 
To  assist  meritorious  investigators,  especially  in  the  direction  of  original 
research. 

The  sum  of  .$40,000  was  contributed  by  Pairman  Rogers,  Joseph  Patterson, 
George  W.  Chllds,  and  others,  as  an  expression  of  their  respect  and  esteem 
for  Prof.  Joseph  Henry.  This  amount  was  deposited  with  the  Pennsylvania  Co. 
for  the  Insurance  of  Lives  and  Granting  Annuities  in  Trust,  with  authorization 
to  collect  the  income  thereon  and  to  pay  over  the  same  to  Prof.  Joseph  Henry 
during  his  natural  life,  and  after  his  death  to  his  wife  and  daughters,  and  after 
the  death  of  the  last  survivor  to  "  deliver  the  said  fund  and  the  securities  In 
vrhlch  It  shall  then  be  invested  to  the  National  Academy  of  Sciences,  to  be 
tlionceforward  forever  held  In  trust  under  the  name  and  title  of  the  'Joseph 
Henrj'  fund.'" 

105363*— S.  Doc.  388. 65-3 10 
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MEMBERS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

DECEMBER  $1,  xgxS. 

Date  of 
election. 

Abbot,  Chables  Gbeelet Smithsonian  Institution,  Washington,  D,  C.  1915 

Abbot,  Henby  L.,  U.  S.  A 23  Berkeley  8t„  Cambridge,  Mass.  1872 

Abel,  John  Jacob Johns  Hopkins  University,  Baltimore,  M<L  1912 

Adams,  Walteb  Sydney Solar  Observatory  Office,  Pasadena,  Col,  1917 

AiTKEN,  Robert  Grant Lick  Observatory,  Mount  Hamilton,  CaL  1918 

Allen,  J.  Asaph American  Musewn  of  Natural  History,  N.  Y.  City.  1876 

Ames,  Joseph  S Johns  Hopkins  University,  Baltimore,  Md.  1909 

Bailey,  Liberty  Hyde Ithaca,  N.  7.  1917 

Barnard,  E.  E Yerkes  Observatory,  WiUiams  Bay,  Wis.  1911 

Barus,  Carl Brown  University,  Providence,  R.  I.  1892 

Baxter,  Gregory  Paut,._T.  J.  Coolidge,  jr.,  Mem.  Lab.,  Cambridge,  Mass.  1916 

Becker,  George  F U.  S.  Geological  Survey,  Washington,  D.  C.  1991 

Bell,  A.  Graham 1331  Connecticut  Ave.,  Washington,  D.  C.  1883 

Benedict,  Francis  Gano Nutrition  Laboratory,  Boston,  Mass.  1914 

Birkhoft,  George  David Harvard  University,  Cambridge,  Mass.  1918 

Bliss,  Gilbert  Ames University  of  Chicago,  Chicago,  lU.  1916 

BoAH.  Franz Columbia  University,  New  York  City.  1900 

Bogebt,  Marston  Taylor Chemical  Warfare  Service,  U.  S.  Army  Unit 

F,  1th  and  B  Streets  NW.,  Washington,  D.  C.  1916 

Boltwood,  B.  B Yale  University,  New  Haven,  Conn.  1911 

Bolza,  Oskar Reichsgrafenstr.  10,  Freiburg,  Germany.  1909 

Branner,  John  C Stanford  University,  California.  1905 

Bridgman,  Percy  Williams 

Jefferson  Physical  Laboratory,  Cambridge,  Mass.  1918 

Britton,  Nathaniel  Lord New  York  Botanical  Gardens,  N.  Y,  City.  1914 

Bumstbad,  Henry  Andrews Yale  University,  New  Haven,  Conn.  1913 

Campbell,  D.  H Stanford  University,  California.  1910 

Campbell,  William  W Lick  Observatory,  Mount  Hamilton,  Col.  1902 

Cannon,  Walter  Bradford Harvard  University,  Cambridge,  Mass.  1914 

Carty,  John  J Am.  Telegraph  and  Telephone  Co.,  N.  Y.  City.  1917 

Castle,  William  Ernest 186  Payson  Road,  Belmont,  Mass.  1915 

Cattell,  James  McK Garrison,  N.  F.  1901 

Chamberlin,  Thomas  C University  of  Chicago,  Chicago,  IlL  1908 

Chandler,  Charles  F Columbia  University,  New  York  City.  1874 

Chittenden,  Russell  H Sheffield  Scientific  School,  New  Haven,  Conn.  1890 

Clarke,  F.  W U.  S.  Geological  Survey,  Washington,  D.  C.  1909 

Clarke,  J.  M State  Hall,  Albany,  N.  Y.  1909 

CoMSTOCK,  George  C Washburn  Observatory,  Madison,  Wis.  1899 

CoNKLiN,  B.  G Princeton,  N.  J.  1908 

Coulter,  J.  M University  of  Chicago,  Chicago,  lU,  1909 

Councilman,  William  T Harvey  Medical  School,  Boston,  Mass.  1901 

Crew,  Henry Northwestern  University,  Evanston,  III,  1909 

Cross,  Whitman 2138  Bancroft  Place,  Washington,  D.  a.  1908 
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CusHiNO,  Habvet Harvard  UfUveraity,  Cambridge,  Ma$8. 1917 

Dau,  William  H Smithsonian  Institution,  Washington,  D.  C,  1897 

Dana,  Edward  S Yale  University,  Neto  Haven,  Conn.  1884 

Davknpobt,  Charles  B Cold  Spring  Harbor,  N,  7.  1912 

Davis,  Wilmam  Morris 31  Hawthorn  St.,  Cambridge,  Mass.  1904 

Day,  Arthur  L Coming  Olass  Works,  P.  O.  Box  54h  Coming,  N.  Y.  1911 

Dewky,  John Columbia  University,  New  York  City.  1910 

Dickson,  Leonard  B University  of  Chicago,  Chicago,  III.  1918 

Donaldson.  Henry  Herrert—  Wistar  Institute  of  Anatomy,  Phila.,  Pa.  1914 

Durand,  William  Frederick Leland  Stanford  University,  Cal.  1917 

lilLKiN,  William  L Yale  University  Observatory,  Neto  Haven,  Conn.  1895 

Farlow,  W.  G Harvard  University,  Cambridge,  Mass.  1879 

Fewkes,  Jesse  Walter Bureau  of  American  Ethnology,  Wash.,  D.  C.  1914 

Flexner,  Simon Rockefeller  Institute,  New  York  City.  1908 

FoMN,  Otto Harvard  Medical  School,  Boston,  Mass:  1916 

Forbes,   Stephen  Alfred Urbana,  III.  1918 

Franklin,  Edward  Curtis Stanford  University,  California.  1914 

Freeman,  John  Ripley Providence,  R.  I.  1918 

Frost,  Edwin  B Yerkes  Observatory,  Williams  Bay,  Wis.  1908 

Gomberg,  Moses University  of  Michigan,  Ann  Arbor,  Mich.  1914 

Gooch,  Frank  A 291  Edwards  St.,  New  Haven,  Conn.  1897 

GooDALE,  George  L Harvard  University,  Cambridge,  Mass.  1890 

Hale,  George  E Solar  Observatory  Office,  Pasadena,  Cal.  1902 

Hall,  Edwin  H Harvard  University,  Cambridge,  Mass.  1911 

Hall,  Granvhxe  Stanley Clark  University,  Worcester,  Mass.  1916 

Halsted,  William  Stewart,  Johns  Hopkins  Med.  School,  Baltim^ore,  Md.  1917 

Harper,  R.  A : Columbia  University,  New  York  City.  1911 

Harrison,  Ross  G Yale  University,  New  Haven,  Conn.  1913 

Hastings,  Charles  S Yale  University,  New  Haven,  Conn.  1889 

Haytord,  John  F Northwestern  University,  Evanston,  III.  1911 

Hektoen,  Ludvio 629  South  Wood  St.,  Chicago,  lU.  1918 

Herrick,  Charles  Judson University  of  Chicago,  Chicago,  lU.  1918 

Hn-LEBRAND,  WiLLiAM  F Burcau  of  Standards,  Washington,  D.  C.  1908 

Holmes,  William  H 17.  S.  National  Museum,  Washington,  D.  O.  1905 

Howard,  Leland  Ossian..I7.  S.  Dept.  of  Agriculture,  Washington,  D.  C.  1916 

Howe,  Henry  Marion Broad  Brook  Road,  Bedford  HiUs,  N.  Y.  1917 

Howell,  William  H Johns  Hopkins  University,  Baltimore,  Md.  1905 

Iddings,  Joseph  P U.  S.  Geological  Survey,  Washington,  D.  C.  1907 

Jackson,  Charles  L 6  Boylston  HaU,  Cambridge,  Mass.  1883 

Jennings,  Herbert  SPENCER.-(/o^n«  Hopkins  University,  Baltimore,  Md.  1914 

Jewett,  Frank  Baldwin Western  Electric  Co.,  New  York,  N.  Y.  1918 

Jones,  Walter Johns  Hopkins  University,  Bdltwnore,  Md.  1918 

Kaaner,  Edward Columbia  University,  New  York  City.  1917 

Kemp,  James  F Columbia  University,  New  York  City.  1911 

Lanomuir,  Irvino Qen.  Electric  Co.,  Schenectady,  N.  Y.  1918 

Leuschner,  Armin  O University  of  California,  Berkeley,  Cal  1918 

Leyene,  Phocbus  Aaron  Theodor Rockefeller  Institute,  New  York  City.  1916 

Lewis,  Gilbert  N University  of  California,  Berkeley,  Cal.  1918 

LnjLiE,  Frank  Rattray University  of  Chicago,  Chicago,  III  1915 

LiNDGREN,  Waldemar Moss.  Inst.  of  Technology,  Cambridge,  Mass.  1909 

LoEB,  Jacques Rockefeller  Institute,  New  York  Cty.  1910 
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Ltjsk,  Qbaham Cornell  VniverHty  Medical  OoUege,  New  York  City,  1915 

Lyman,  Thsodore Harvard  UniverHty,  Cambridge^  3f(W«.  1917 

Mabk,  Edwabd  L 109  Irving  8t,  Cambridge,  Mass.  1903 

Mayor,  Alfred  Qoldsborough 276  Nassau  8t,,  Princeton,  N.  J.  1916 

Mbltzeb,  Samuel  James Rockefeller  Institute,  New  York  City,  1912 

Mendel,  Lafayette  B 262  Canner  St.,  New  Haven,  Conn,  1913 

Mendbnhall,  Charles  El  wood University  of  Wisconsin,  Madison,  Wis.  1918 

Mendenhall,  Thomas  C S29  North  Chestnut  St.,  Ravenna,  Ohio.  1887 

Merriam,  C.  Hart 1919  16th  St.,  Washington,  D.  C.  1902 

Merriam,  John  Campbell University  of  Calif omia,  Berkeley,  CaL  1918 

Merritt,  Ernest Cornell  University,  Ithaca,  N.  Y.  1914 

Michael,  Arthur 219  Parker  St.,  Newton  Center,  Mass.  18SQ 

MiCHELSON,  Albert  A University  of  Chicago,  Chicago,  III.  1^8 

MiLLiKAN,  Robert  Andrews University  of  Chicago,  Chicago,  III,  1915 

MooRE,  Eliakim  H University  of  Chicago,  Chicago,  III,  1901 

Morgan,  T.  H Columbia  University,  New  York  City,  1909 

MoRLEY,  Edward  W West  Hartford,  Conn.  1897 

Morse,  Edward  S Salem,  Mass.  1876 

Morse,  Harmon  N Johns  Hopkins  University,  Baltim^ore,  Md.  1907 

MouLTON,  F.  R University  of  Chicago,  Chicago,  HI.  1910 

Nichols,  Edward  L Cornell  University,  Ithaca,  N.  Y.  1901 

Nichols,  Ernest  F Yale  University,  New  Haven,  Conn.  1908 

NoYEs,  Arthitr  a Mass.  Inst,  of  Technology,  Cambridge,  Mass.  1905 

NoYEs,  William  A University  of  Illinois,  Urbana,  III.  1910 

Osborn,  H.  F American  Museum  of  Nalural  History,  New  York  City.  1900 

Osborne,  T.  B — Agricultural  Experiment  Station,  New  Haven,  Conn.  1910 

Osgood,  William  Fogg Harvard  University,  Cambridge,  Mass.  1904 

Parker,  George  H 16  Berkeley  St.,  Cambridge,  Mass,  1913 

Pearl,  Raymond School  of  Hygiene  and  Public  Health,  SIO  West 

Monument  St.,  Baltimore,  Md.  1916 

Pickering,  Edward  O Harvard  College  Observatory,  Cambridge,  Mass.  1873 

PiRssoN,  Louis  V J^l  Trumbull  St.,  New  Haven,  Conn.  1913 

PRUDDEN,  T.  Mitchell Columbia  University,  New  York  City.  1901 

Pumpelly,  Raphael Oibbs  Avenue,  Newport,  R.  I.  1872 

PupiN,  Michael  I Columbia  University,  New  York  City.  1905 

Ran  SOME,  Frederick  Leslie.  _  17.  S.  Oeological  Survey,  Washington,  D.  C.  1914 

Reid,  H.  Fielding Johns  Hopkins  University,  Baltimore,  Md.  1912 

Remsen,  Ira Johns  Hopkins  University,  Baltimore,  Md.  1882 

Richards,  Theodore  W Wolcott  Oibbs  Mem.  Lab.,  Cambridge,  Mass.  1899 

Ridgway,  Robkrt lOSO  South  Morgan  St.,  Olney,  lU.  1917 

Rosa,  Edward  B Bureau  of  Standards,  Washington,  D.  C.  1918 

Russell,  Hknry  Norris Princeton  University,  Princeton,  N.  J.  1918 

Sabine,  Wallace  C Harvard  University,  Cambridge,  Mass.  1917 

Sargent,  Chaiu.ks  S Arnold  Arboretum,  Jamaica  Plain,  Mass.  1895 

ScHLEsiNGKJt,  FRANK Allegheny  Observatory,  Alelgheny,  Pa.  1916 

SCHUCHEiiT,  Chat^les Yalc  University,  New  Haven,  Conn.  1910 

Scott,  William  B Princeton  University,  Princeton,  N.  J.  1906 

Smith,  Alkxandlu Columbia  University,  New  York  City.  1915 

Smith,  p:r)GAK  F University  of  Pennsylvania,  Philadelphia,  Pa.  1899 

Smith,  Hi:  win  F Bureau  of  Plant  Industry,  Washington,  D.  C.  1913 

Smith,  Thkobald Princeton,  N.  J.  1908 

Stieglitz,  Julius University  of  Chicago,  Chicago,  III.  1911 
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Story,  WnxjAM  B Clark  University,  Worcester,  Mass,  1908 

Stbatton,  Samtjil  Wesley Bureau  of  Standards,  Washington,  D.  C.  1917 

Taylob,  David  Watson Department  of  the  Navy,  Washington,  D.  C.  1918 

Thaxteb,  Roland - Harvard  University,  Cambridge,  Mass,  1912 

Thomson,  Elihu Swampscott,  Mass,  1907 

Thobndiee,  Edward  Leb Columbia  University,  New  York  City,  1917 

Trelease,  William University  of  Illinois,  Urbana,  III,  1902 

Tbowbridoe,  John Harvard  University,  Cambridge,  Mass.  1878 

Ulrich,  Edward  Oscar U,  S,  Geological  Survey,  Washington,  D,  C,  1917 

Van  Vlbck,  B.  B University  of  Wisconsin,  Madison,  Wis,  1911 

Vaughan,  Victor  Clarence University  of  Michigan,  Ann  Arbor,  Mich,  1915 

Vkbrill,  A.  E. 53  Rolston  St.,  WhitneyvUle,  Conn,  1872 

Walcott,  Charles  D Smithsonian  Institution,  Washington,  D,  C,  1896 

Webster,  Arthur  G Clark  University,  Worcester,  Mass.  1903 

Welch,  William  H S07  St.  Paul  St.,  Baltimore,  Md.  1895 

Wells,  Horace  L Yale  University,  New  Haven,  Conn.  1903 

Wheeler,  William  M Harvard  University,  Cambridge,  Mass.  1912 

White,  David U,  S.  Geological  Survey,  Washiifigton,  D.  C.  1912 

White,  Henry  Seely Vassar  College,  Poughkeepsie,  N.  Y.  1915 

Whitney,  Willis  Rodney General  Electric  Co.,  Schenectady,  N.  Y.  1917 

Wilson,  BJdmund  B Columbia  University,  New  York  City.  1899 

Wood,  Horatio  C 4107  Chester  Avenue,  Philadelphia,  Pa.  1879 

Wood,  Robert  W Johns  Hopkins  University,  Baltimore,  Md.  1912 

Woodward,  Robert  S Carnegie  Institution,  Washington,  D,  C.  1896 

HONORARY  MEMBERS. 

Smith,  Sidney  I Yale  University,  New  Haven,  Conn.  1884 

FOREIGN  ASSOCIATES. 

Akrhenius,  S.  a NobeHmstitut,  Stockholm.  1908 

Barbois,  Charles _ University,  Lille.  1908  * 

BR0GGER,  W.  C - Universitet,  Christiania.  1903 

Cbookes,  Sir  William London.  1913 

Deslandres,  Henri Astrophysical  Observatory,  Meudon.  1913 

Dewar,  Sir  James ' University,  Cambridge.  1907 

Fischer,  Emil Chemdsches  Institut  der  Universitdt,  Berlin.  1904 

Pobsyth,  a.  R Imperial  College  of  Science  and  Technology,  London.  1907 

Geikie,  Sir  Archibald Haslemere,  Surrey.  1901 

Gboth,  Paul  von Universitdt,  Munich.  1905 

Heim,  Albebt Ziirich.  1913 

Hllbebt,   David Universitdt,   GOttingen.  1907 

Kapteyn,  John  C Rijks  Universitdt,  Gr(mingen.  1907 

Klein,  Felix Universitat,  Gottingen.  1898 

KdssEL,  Albrecht Heit^elberg.  1913 

KUSTNEB,  Kabl  Fbiedbich Bonn.  1913 

liANKESTER,  SiB  E.  Ray South  Kensington,  London.  1903 

LiABMOR,  Sir  Joseph St,  Johns  College,  Cambridge.  1908 

LOBENTZ,  Hendrik  Anton Rijks  Universitdt,  Ldden.  1906 

OsTWALD,  WiLHELM Grossbothcn,  bd  Ldpzig.  1906 

Pavlov,  Ivan  Pbtrovitch Inst,  for  Experimental  Medidne,  Petrograd.  1908 

Penck,  Albrecht Universitdt,  Berlin.  1909 
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Pfeffek,  Wilhelm Botanische  Institut  der  Universitdt,  Leipzig.  1903 

PiCARD,  Charles  £mile University,  Paris.  1903 

Rayleigh,  Lord University,  Cambridge.  1898 

Retzius,  Gustav Hdgskolany  Stockholm.  1909 

Rutherford,  Sir  Ernest University,  Manchester.  1911 

Schuster,  Arthur Secretary  of  the  Royal  Society,  London.  1913 

Seeligfer,  Hugo  Ritter  von Universitdt,  Munich.  1908 

Thomson,  Sir  Joseph University,  Cambridge.  1903 

Volterra,  Vito Universitd,  Rome.  1911 

Vries,  Hugo  de Universiteit,  Amsterdam.  1904 

Waaxs,  Johannes  D.  van  der Amsterdam.  1913 

Waleyer,  Wilhelm Universitdt,  BetUn.  1909 

WoLT,  Max  F.  J.  C Heidelberg.  1913 

WuNDT,  Wilhelm Unlversit&t,  Leipzig.  1909 

DECEASBD  MEMBERS. 


Date  of 
electioD. 


Date  of 
death. 


Abbb,  Cleveland 

AoAssiz,  Alexander 

AOASSIZ,  LOX7I8 

ATKINSON,  OEOKQB  FBANOS 

Alexander,  J.  H 

Alexander,  Stefhen 

Bache,  Alexander  Dallas ^ 

Baibd,  Spencer  F 

Barker,  Oeorqe  F 

Barnard,  F.  A.  P 

Barnard,  J.  O 

Bartlett,  W.  H.  C 

Brbcbsb,  Charlbs  Bmrbson 

Billinos,  John  S 

B6CHBR,  Maxims 

Boss,  Lewis 

BowDiTCH,  Henry  P 

Brewer,  William  H 

Brooks,  WiLUAM  Keith 

Brown-Sbquard,  Charlbs  B 

Brush,  Oborqb  Jarvis 

Casey,  Thomas  L 

Caswell,  Alexis 

Chandler,  Seth  Carlo 

Chauybnet,  William 

Clark,  Henry  James 

Clark,  William  B 

CoTiiN,  James  H 

CoTnN,J.  H.C 

COMSTOCK,  Cyrus  B 

Cook,  Oborob  H 

Cooke,  JosuH  P 

Cope,  BdwardD 

C0UB8,ELU0TT 

Craits,  Jambs  M 

^Charter  members,  Mar.  3, 1863. 


1878S 
18M 

0) 
1918 

0) 

(») 

(») 
18M 
1876  « 
0)(«) 

0) 

(») 
1808 
1863 
100» 
1880> 
1887* 
1880* 
1884 
1868 
1868> 
1890 

0) 
1888> 

0) 
1872 
1906> 
1860 

0) 
1884 
1887 
1872 
1872* 
1877 
1872S 


Oct. 

Mar. 

Dec. 

Nov. 

Mar. 

June 

Feb. 

Aug. 

May 

Apr. 

May 

Feb. 

Feb. 

Mar. 

Sept. 

Oct. 

Mar. 

Nov. 

Nov. 

Apr. 

Feb. 

Mar. 

Jan. 

Dec 

Dec 

July 

July 

Feb. 

Jan. 

May 

Sept. 

Sept. 

Apr. 

Dec 

Jane 


28,1916 
27,1910 
14,1873 
14,1918 

2,1867 
25,1888 
14,1867 
19,1887 
21,1910 
27,1880 
14,1883 
U,1806 
14,1904 
U,1913 
12,1918 

5,1912 
13,19U 

2,1910 
12,1908 

2,1801 

6,1912 
25,1806 

8,18n 
31.19U 
13,1870 

1,1878 
27,1917 

6^1878 

8»1800 
20,llli 
2^1880 

8,1801 
12,1887 
25,1800 
21,1917 
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Date  of 
elecUoo. 


Date  of 
death. 


Dalton,  J.C 

Dana,  Jamss  D 

Dayidson,  Obobox 

DaTIS,  CHABLB8  H 

Drafu,  Henbt 

Dbapkr,Johm  W 

DirrTOH,C.  B 

Eads,  James  B 

Emmons,  8AM17BL  F 

Englbmann,  Oeobgb 

Febkxl,  William 

Frasbb,  John  Fbies 

Oabb,  William  M 

OXNTH,  F.A 

OlBBS,  JOSIAH  WILLABD 

OlBBS,  WOLOOTT 

Oilbxbt,  Qboyx  Kabl 

Onx,  Thxodobb  Nicholas 

G1LLI88,  Jambs  Mxltillb 

OOODB,  O.  Bbown 

OoxjiD,  Augustus  A 

Gould,  BENJA3UN  A 

Grat,  Asa 

GuTOT,  Arnold 

Badlet,  Jambs 

Baoue,  Abnold 

Haldbman,  S.  S 

Hall,  Asaph 

Hall,  Jambs 

Hatden,  F  V 

Hbnrt,  Joseph 

BiLOABD,  EUQXNE  W 

BiLQABD,  Julius  E 

Bill,  Gborob  "VViluam 

Bill,  Bbnbt  B 

Hitchcock,  Edward 

BOLBBOOK,  J.  E 

Boldxn,  Edward  Sotqleton 

Bubbabd,  J.  8 

Bumphrets.  A.  A 

Bunt,  T.  Stebt 

Btatt,  Alpheus. 

James,  William  * 

Johnson,  8.  W 

Ebelbb,  J.  E 

Kino,  Clarence 

KiBTLAND,  JARED  P 

Lane,  J.  BoMER 

Lanolet.  Samuel  P 

Lea,  Matthew  Carey 

Lb  Conte,  John 

Lb  Conte,  John  L 

Lb  Contb,  Joseph. 

Charter  members,  Mar  3, 1863. 

•Biographical  notices  iiave  not  been  preeented 


18M 
(»)(») 
1874  « 
0) 
1877 

isn 

1884S 

1873 

1883 

0) 
1868 

0)     • 
1876 
1873 
1879 

0) 
1883 
1873 

(») 
1888 

(>) 
(0  («) 

0) 

0) 
1873 
1885  > 
1876 
1875 
(»)  («) 
1873 

0) 
1873* 

0) 
1874 


Jan. 
Mar. 
Mar. 
Feb. 


0) 
1868 
1885 

(») 

0) 

1873  « 
1875 
1903 
1866 
1900 
1876 
1865 
1872 
1876 
1892 
lb78 

(') 
1875 
•Besigned  in  1906  or  1900. 


Feb.  3,1889 
Apr.  14,1896 
Dee.  3,1911 
Feb.  18,1877 
Nov.  30,1883 
Jan.  4,1883 
4,1913 
8,1887 
38,1911 
4,1881 
Sept.  18,1891 
Oct.  13,1873 
May  30,1878 
Feb.  2,1893 
Apr.  38,1903 
Dec.  9,1008 
May  1,1918 
Sept.  25, 1914 
Feb.  9,1865 
Sept.  6,1896 
Sept.  15, 1866 
Nov.  26,1886 
Jan.  30,1888 
Feb.  8,1884 
Nov.  14,1872 
May  15,1917 
Sept.  20, 1880 
Nov.  22, 1907 
Aug.  7,1898 
Dec  22,1887 
May  13,1878 
Jan.  8,1916 
May  9,1800 
Apr.  16,1914 
Apr.  6,1903 
Feb.  27,1864 
Sept,  8  1871 
Mar.  16,1914 
Aug.  16,1863 
Dec  27,1883 
Feb.  12,1803 
Jan.  15,1902 
Aug.  36,1910 
July  21,1909 
Aug.  12,1900 
Dec.  24,1901 
Dec.  10,1877 
May  3, 1880 
Feb.  27,190e 
Mar.  15,1897 
Apr.  29.1891 
Nov.  15,1883 
July    6,1901 
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PECEASED  KEMBEBS— Continued. 


Date  of 
•lectSoD. 


Dsteof 
death. 


Leidt,  Joskph 

Lesley,  J.  Petes 

Lesquereux,  Leo 

LONOSTRETH,  MiSBJ)   F 

Looms,  KuAs 

LovERiNO,  Joseph 

Ltmax,  Theodore 

Mahan,  D.  H 

Mall,  FrankIin  P 

Marsh,  O.  P 

Marsh,  O.  C 

Mayer,  Alfred  M 

Mayo-Smith,  kicHMOND 

Meek,  F.  B 

Meigs,  M.C 

MiNOT,  Charles  Sedgwick 

Mitchell,  Henry 

Mitchell,  Silas  Weir 

MoROAK,  Lewis  H 

Morton,  BsNRY 

Nef,  John  Ulric 

Newberry,  J.  S 

Newcom R,  SmoN 

Newton,  H.  A 

Newton,  John 

Norton,  William  A 

Oliver,  James  E 

Packard,  A.  S 

Penfield,  Samuel  L 

Peter8,C.  H.  F 

Peircs,  Benjamin  * 

Peirce,  Benjamin  08Q00D 

Pierce,  Charles  Santuoo  Sanders 

Pourtales,  L.  F 

Powell,  John  W 

Putnam ,  Frederick  W 

Roi>obbs,John 

Rogers,  Fairman 

Rogers,  Robert  E. « 

Rogers,  William  A 

Rogers,  William  B.  • 

Rood,  OodbnN 

Rowland,  Henry  A 

ROTCE,  JOSIAH 

RuTHERFURD,  Lewis  M 

Sazton,  Josefh 

BcHOTT,  Charles  A 

Bcuddee,  Samuel  H 

Sellers,  WiLUAM 

Silliman,  Benj.,  Sr 

BnuMAN,  Benj.,  Jr 

Smith,  J.  LA^nuNCB 

1  Cbarter  members,  Mar.  3, 1863. 
>  Blographioal  notioet  hart  not  bean 
•Sa%nMlU7S. 


0) 

O) 
1864 

0) 
1873 
1873 
1872 

0) 

1907  « 
1866 
1874  a 
1872 
1890  > 
1869 
1865 
1897* 
1885  < 
1865* 
1875 
1874 
1904* 

0) 

1869  « 
0) 
1876 
1873 
1872 
1872 1 
1900 
1876  « 
(>)(^) 
1906* 
1878  « 
1873 
1880 
1885< 
0) 
0) 
0) 
1885 
0) 
1865 
1881 
1906* 
0) 
(0 
1872 
I8n« 
1873  « 
0) 
0) 
1872 


Apr. 

Jaiie 

Oct. 

Dec 

Aug. 

Jan. 

Sept. 

Sept. 

Nov. 

July 

Mar. 

July 

Nov. 

Dec. 

Jan. 

Nov, 

Dec. 

Jan. 

Dec. 

May 

Aug. 

Dec. 

July 

Aug. 

May 

Sept. 

Mar. 

Feb. 

Aug. 

July 

Oct. 

Jan. 

Apr. 

July 

Sept. 

Aug. 

May 

Aug. 

Sept. 

Mar. 

May 

Nov. 

Apr. 

Sept. 

May 

Oct. 

July 

lUy 

Jan. 

Nov. 

Jan. 

Oct. 


30,1891 

1,1903 
20,1889 
27,1891 
15,1889 
18,1892 

9,1897 
16,1871 
17,1917 
23,1882 
18,1899 
13,1897 
11,1901 
21,1876 

2,1992 
19,1914 

1,1902 

4, 1914 
17,1881 

9,1902 
13,1915 

7,1892 
11,1909 
12,1896 

1,1895 
21,1883 
27,1895 
14,1905 
13,1906 
18,1800 

6,1880 
14, 1914 
20, 1914 
19,1880 
23,1908 
18, 1015 

5,1882 
22,1900 

6,1884 

1,1898 
30,1882 
12,1002 
16. 1901 
14, 1916 
30,1883 
26,1873 
31,1901 
17,19U 
94,1905 
94,1864 
14,1886 
19,1883 


*  Dropped  — ,  reelected  1875. 
^Dropped  — ,  reeleoted  1872. 
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DECEASED  FOREIGN  ASSOCIATES. 
DECEASED  MEMBEBS— Continued. 


15a 


Date  of 
eleotion. 


Date  of 
death. 


STDCPSON,  WOJIAIC 

Steono,  Theodobk 

Btoxivakt,  W.  8 

TOKBETfJOHN 

TOTTEN,  J.  0 

tsoitbxudgb,  whuam  p 

Tbumbuix,  James  H 

tuckebman,  eowaed 

VanHise^CR 

Waijlbb,  Feanqs  A 

Wasbbn,  Q.  K 

Watson,  Jambs  C 

Watson,  Sebeko 

Whxeleb,  Henbt  Lord 

White,  Chablbs  A 

Whitman,  CO 

Whitney,  JosiAH  D.« 

Whitnet,  William  D.» 

WiLUSTON,  Samuel  Wendell  . 

WINLOCK,  Joseph 

Woodward,  J.  J 

worthen,  a.  h 

Wright,  Arthur  Williams — 

Wtman,  Jeffries 

YouNO,  Charles  A 


1808  s 

0) 
1872 

0) 

0) 

1872 
1872 
1868 
1902 

1878 
1876 
1868 
1889 
1909  > 
1880 
1895 
(»)  («) 
1865  « 
1915 

0) 
1873 
1872 
1881* 

(') 
1872 


May 

Feb. 

Apr. 

Mar. 

Apr. 

Aug. 

Aug. 

Mar. 

Nov. 

Jan. 

Aug. 

Nov. 

Mar. 

Oct. 

June 

Dec. 

Aug. 

June 

Aug. 

June 

Aug. 

May 

Dec. 

Sept. 

Jan. 


26,1872 
1,1869 
80,1878 
10,187» 
22,1864 
12,1892 
5,1897 
15,1886 
19, 1918 
5,1897 
8,1882 
23,1880 
9,1892 

30. 1914 
29, 1910 

6,1910 
19,1896 
29,1894 
30.1918 
11, 1875 
17, 1884 

6,1888- 

19. 1915 
4, 1874 
3,1908 


>  Charter  members,  Mar.  3, 1863.        *  Biographical  notices  have  not  been  presented.       '  Rei^igoed. 
DECEASED  FOREIGN  ASSOCIATES. 


Adams,  J.  C. 
AiBT,  Sib  Geobge  B. 
Aboelandeb,  F.  W.  a. 
Atjwebs,  G.  F.  J.  Abthtjb 
Backlund,  Oskab 
Baeb,  Kabl  Ebnest  von 
Baeyeb,  Adolf  von 
Basbande,  Joachin 
Beaumont,  L.  &ie  db 
Becquebel,  Henbi 
Bebthelot,  M.  p.  E. 
Bebtband,  J.  L.  F. 
Boltzmann,  Lxjdwio 
Bobnet,  Edouabd 
boussingault,  j.  b.  j.  d. 
BOVEBI,  Theodob 
B&AUN,  Alexandeb 
Bbewsteb,  Sib  David 
Bunsen,  Robebt  W. 
Bubmeisteb,  C.  H.  0. 
Candolle,  Alphonse  db 
Catlet,  Abthub 


Chasles,  Michel 

Chevbeul,  M.  E. 

Clausius,  Rudolph 

CoBNU,  Alfbed 

Dabboux,  Gaston 

Dabwin,  Sib  George  Howakd 

Dove,  H.  W. 

Dumas,  J.  B. 

Ehblich,  Paul 

Fabaday,  Michael 

Gegenbaur,  Kabl 

Glyd6n,  Hugo 

Gill,  Sib  David 

Hamilton,  Sir  William  Rowan 

Helmholtz,  Baron  U.  \os 

HoFF,  J.  H.  van't 

hofmann,  a.  w. 

Hooker,  Sir  Joseph  D. 

HuGGiNs,   Sir   William 

Huxley,  T.  H. 

Ibanez,  Carlos 

Janssen,  J. 
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Joule,  James  P. 
Kekul£,  August 
Kelvin,  Lord 

KiBCHOFF,  G.  R. 

Koch,  Robert 
KoLLiKER,  Albert  von 

KOHLBAUSCH,    FbIEDBICH 

Kronecker,  Hugo 
Lacaze-Duthiers,  Henbi  db 
Leuckart,  Rudolph 
Lie,  Sophus 
LiEBiG,  Justus  von 
Lister,  Lord 
LoEWY,  Maurice 
LuDWiG,  K.  F.  W. 
Marey,  E.  J. 
Mendel^eff,  D.  I. 
Milne-Edwards,  Henri 
MoissAN,  Henri 
Murchison,  Sir  Roderick  L 
Murray,  Sir  John  . 
Oppolzer,  Theodore  von 
Owen,  Sir  Richard 
Pasteur,  Louis 
Peters,  0.  A.  F« 


Plana,  G.  A.  A. 
Poincab£,  Jules  Henbi 
Rahmelsbebg,  G.  F. 
Ramsay,  Sm  William 
Reqnault,  Victor 
Reymond,  Emil  Du  Boib 

RiCHTHOFEN,    F.    VON 

Rosenbusch,  Karl  Habrt  Ferdinand 

Sachs,  Julius  von 

schiaparelli,  glovanni 

Stas,  Jean  Servais 

Stokes,  Sir  George  G. 

Strasburger,  Edouabd 

Struve,  Otto  von 

SuESS,  Eduard 

Sylvester,  J.  J. 

Tisserand,  F.  F. 

ViRCHOw,  Rudolph  von 

Vogel,  H.  C. 

Weierstrass,   Karl 

Weismann,  August 

W5HLER,  FRIEDRICH 
WtJRTZ,  AdOLPH 

ZiRKEL,   Ferdinand 

ZiTTBLL,  K.  A.  R.  VON 
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LETTER  OF  TRANSMITTAL. 


National  Academy  of  Sciences, 

February  26^  1920. 
Hon.  Thomas  R.  Mabshaix, 

Vice  President  of  the  United  StateSj 

Washmgton^  D.  G, 
Sir  :  I  have  the  honor  to  transmit  to  you  herewith  the  annual  re- 
port of  the  president  of  the  National  Academy  of  Sciences  for  the 
year  ending  December  31,  1919. 
Very  respectfully, 

Charles  D.  Walcott, 

President. 
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ACT  OF  INCORPORATION. 

AN  ACT  To  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  the  Senate  cmd  House  of  Represerdatives  of  the 
United  States  of  America  in  Congress  assembled^  That  Louis  Agas- 
siz,  Massachusetts;  J.  H.  Alexander,  Maryland;  S.  Alexander,  New 
Jersey;  A.  D.  Bache,  at  large;  F.  B.  Barnard,^  at  large;  J.  G. 
Barnard,  United  States  Army,  Massachusetts;  W.  H.  C.  Bartl^ 
United  States  Military  Academy,  Missouri,  U.  A.  Boy  den,*  Massa- 
chusetts; Alexis  Caswell,  Rhode  Island;  William  Chauvenet,  Mis- 
souri; J.  H.  C.  Coffin,  United  States  Naval  Academy,  Maine;  J.  A 
Dahlgren,*  United  States  Navy,  Pennsylvania;  J.  D.  Dana,  Con- 
necticut; Charles  H.  Davis,  United  States  Navy,  Massachusetts; 
George  Englemann,  Saint  Louis,  Missouri;  J.  F.  Frazer,  Pennsyl- 
vania; Wolcott  Gibbs,  New  York;  J.  M.  Giles,*  United  States 
Navy,  District  of  Columbia;  A.  A.  Gould,  Massachusetts;  B.  A. 
Gould,  Massachusetts;  Asa  Gray,  Massachusetts;  A.  Guyot,  New 
Jersey;  James  Hall,  New  York;  Joseph  Henry,  at  large;  J.  E. 
Hilgard,  at  large,  Illinois;  Edward  Hitchcock,  Massachusetts;  J.  S. 
Hubbard,  United  States  Naval  Observatory,  Connecticut;  A.  A. 
Humphreys,  United  States  Army,  Pennsylvania;  J.  L.  Le  Conte, 
United  States  Army,  Pennsylvania;  J.  Leidy,  Pennsylvania;  J.  P. 
Lesley,  Pennsylvania;  M.  F.  Longstreth,  Pennsylvania;  D.  H. 
Mahan,  United  States  Military  Academy,  Virginia ;  J.  S.  Newberry, 
Ohio;  H.  A.  Newton,  Connecticut;  Benjamin  Peirce,  Massachusetts; 
John  Rodgers,  United  States  Navy,  Indiana;  Fairman  Rogers, 
Pennsylvania;  R.  E.  Rogei-s,  Pennsylvania;  W.  B.  Rogers,  Massa- 
chusetts; L.  M.  Rutherford,  New  York;  Joseph  Saxton,  at  large; 
Benjamin  Sillinian,  Connecticut;  Benjamin  Silliman,  junior,  Con- 
necticut; Theodore  Strong,  New  Jersey;  John  Torrey,  New  York; 
J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph  Winlock, 
United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wyman,  Mas- 
'  sachusetts ;  J.  D.  Whitney,  California ;  their  associates  and  successors 
duly  chosen,  are  hereby  incorporated,  constituted,  and  declared  to 
be  a  body  corporate,  by  the  name  of  the  National  Academy  of 
Sciences. 


>Tbe  official  list  of  members  gives  the  Dame  of  F.  A.  P.  Barnard. 
sDecUned. 

*  The  official  list  of  members  gives  the  Dame  of  J.  M.  Gillis. 
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ACT  OF  INCORPORATION.  9 

Sec.  2.  And  he  it  furtlier  eruieted^  That  the  National  Academy  of 
Sciences  shall  consist  or  not  more  than  fifty  ordinary  members,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 
own  organization,  including  its  constitution,  by-laws,  and  rules  and 
regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or 
otherwise;  to  provide  for  the  election  of  foreign  and  domestic  mem- 
bers, the  division  into  classes,  and  all  other  matters  needful  or  usual 
in  such  institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  And  he  it  fwrtJier  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United 
States  as  may  be  designated,  and  the  academy  shall,  whenever  called 
upon  by  any  department  of  the  Government,  investigate,  examine, 
experiment,  and  report  upon  any  subject  of  science  or  art,  the  actual 
expense  of  such  investigations,  examinations,  experiments,  and  re- 
ports to  be  paid  from  appropriations  which  may  be  made  for  the 
purpose,  but  the  academy  shall  receive  no  compensation  whatever 
for  any  services  to  the  Government  of  the  United  States. 

Solomon  Foote, 
President  of  the  Senate  pro  tempore. 
Galusha  a.  Grow, 
Speaker  of  the  House  of  Repi^esentativea. 
Approved,  March  3, 1863. 

Abraham  Lincoln,  President. 

AMENDMENTS. 
AN  ACT  To  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assemhled^  That  the  act  to 
incorporate  the  National  Academy  of  Sciences,  approved  March 
third,  eighteen  hundred  and  sixty-three,  be,  and  the  same  is  hereby, 
so  amended  as  to  remove  the  limitation  of  the  number  of  ordinary 
members  of  said  academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

AN  ACT  To  authorize  the  National  Academy  of  Sciences  to  receive  and  hold 
trust  funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  the  National 
Academy  of  Sciences,  incorporated  by  the  act  of  Congress,  approved 
March  third,  eighteen  hundred  and  sixty-three,  and  its  several  sup- 
plements, be,  and  the  same  is  hereby,  authorized  and  empowered  to 
receive  bequests  and  donations  and  hold  the  same  in  trust,  to  be 
applied  by  the  said  academy  in  aid  of  scientific  investigations  and 
according  to  the  will  of  the  donors. 

Approved,  June  20, 1884. 
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10  ACT  OF  INCORPORATION. 

AN  ACT  To  amend  the  act  authorizing  the  National  Academy  of  Sciences  to 
receive  and  hold  trust  funds  for  the  promotion  of  science,  and  for  other 
purposes. 

Be  it  enacted  hy  the  Senate  and  Hovse  of  Repreaentatwes  of  the 
United  States  of  America  in  Congress  assembled^  That  the  act  to 
authorize  the  National  Academy  of  Sciences  to  receive  and  hold 
trust  funds  for  the  promotion  of  science,  and  for  other  purposes, 
approved  June  twentieth,  eighteen  hundred  and  eighty-four,  be,  and 
the  same  is  hereby,  amended  to  read  as  follows: 

"  That  the  National  Academy  of  Sciences,  incorporated  by  the  act 
of  Congress  approved  March  third,  eighteen  himdred  and  sixty-three, 
be,  and  the  same  is  hereby,  authorized  and  empowered  to  receive,  by 
devise,  bequest,  donation,  or  otherwise,  either  real  or  personal  prop- 
erty, and  to  hold  the  same  absolutely  or  in  trust,  and  to  invest, 
reinvest,  and  manage  the  same  in  accordance  with  the  provisions  of 
its  constitution,  and  to  apply  said  property  and  the  income  arising 
therefrom  to  the  objects  of  its  creation  and  according  to  the  instruc- 
tions of  the  donors:  Provided^  however j  That  the  Congress  may  at 
any  time  limit  the  amount  of  real  estate  which  may  be  acquired  and 
the  length  of  time  the  same  may  be  held  by  said  National  Academy 
of  Sciences." 

Sec.  2.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 
expressly  reserved. 

Approved,  May  27, 1914. 
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MEETINGS  OF  THE  NATIONAL  ACADEMY. 

During  the  year  1919  the  Academy  held  two  stated  meetings,  the 
annual  meeting  in  April,  at  Washington,  and  the  autumn  meeting  in 
November,  at  New  Haven,  Conn. 

ANNUAL  MEETING. 

The  annual  meeting  of  the  Academy  was  held  at  the  Smithsonian 
Institution  m  Washington,  April  28,  29,  and  30,  1919. 
Seventy  members  were  present,  as  follows: 


Abbot,  C.  G. 
Aitken,  R.  G. 
Ames,  J.  S. 
Benedict,  R.  G. 
Birkhoff,  G.  D. 
Boas,  Franz 
Bumstead,  H.  A. 
Cannon,  W.  B. 
Cattell,  J.  McK. 
Clarke,  F.  W. 
Clarke,  J.  M. 
ConkUn,  E.  G. 
Cross,  Whitman 
Cashing,  Harvey 
Dall,  Wm.  H. 
Davenport,  C.  B. 
Davis.  W.  M. 
Day,  Arthur  L. 
Dickson,  L.  E. 
Fewkes,  J.  Walter 
Flexner,  Simon 
Forbes,  S.  A 
Hale,  George  E. 
Hall,  Edwin  H. 


Hayford,  J.  F. 
Hillebrand,  W.  F. 
Holmes,  W.  H. 
Howard,  L.  O. 
Howe,  H.  M. 
Iddings,  J.  P. 
Jennings,  H.  S. 
Jewett,  F.  B. 
Kasner«  Edward 
Langmuir,  Irving 
I-ieuschner,  A.  O. 
Loeb,  Jacques 
Lusk,  Graham 
Mayor,  A.  G. 
Mendel,  L.  B. 
Merriam,  C.  H. 
Merriam,  J.  C. 
Millikan,  R.  A 
Morgan,  T.  H. 
Moultou,  F.  R. 
Nichols,  E.  L. 
Nichols.  E.  F. 
Noyes,  A.  A. 
Noyes,  W.  A 


Osborne,  T.  B. 
Osborn,  H.  F. 
Pearl,  Raymond 
Ransome,  F.  L. 
Reid,  H.  Fielding 
Rosa,  E.  B. 
Russell,  H.  N. 
Schlesinger,  Frank 
Schuchert,  Charles 
Smith,  Erwin  F. 
Stieglitz,  Julius 
Stratton,  S.  W. 
Thomdike,  E.  I.. 
Ulrich,  E.  O. 
Van  Vleck,  E.  B. 
Vaughan,  V.  C. 
Walcott,  C.  D. 
Webster,  A.  G. 
Wheeler,  W.  M. 
White,  David 
White,  H.  S. 
Woodward,  R.  S. 
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BUSINESS  SESSIONS. 

ANNOUNCEMENTS  BY  THE  PRESIDENT. 

In  accordance  with  the  Executive  order  of  the  President  of  the 
United  States  of  May  11,  1918,  the  organization  of  the  National 
Research  Council,  bringing  together  in  a  representative  body  all 
research  organizations  of  the  country,  was  prepared,  presented  at  a 
meeting  of  the  Academy,  and  adopted.  This  organization  has  later 
become  affiliated  with  similar  organizations  of  other  nations  to  form 
an  International  Research  Council,  with  American  sections. 

With  increased  activities,  the  pressing  need  of  a  home  for  the 
Academy,  to  include  the  Research  Council,  was  felt  more  keenly. 
The  Carnegie  Corporation,  after  considering  the  value  of  the  work 
of  the  Academy  and  of  the  Research  Council  to  the  world,  offered 
$5,000,000  to  the  National  Academy  of  Sciences  to  erect  a  building 
and  to  endow  the  Research  Council,  provided  that  the  Academy 
furnish  a  suitable  building  site  and  submit  satisfactory  building 
plans. 

Friends  of  the  Academy  have  contributed  and,  through  their  munifi- 
cence, square  88,  opposite  the  Lincoln  Memorial  in  Potomac  Park, 
has  been  purchased.  The  lot  is  bounded  by  B  Street  on  the  south. 
Twenty-first  on  the  east.  Twenty-second  on  the  west,  and  C  Street 
on  the  north.  It  contains  189,163  square  feet  and  was  purchased  at 
a  total  cost  of  $185,010.21. 

At  the  meeting  of  the  board  of  trustees  of  the  Carnegie  Corpora- 
tion of  New  York,  on  December  19,  1919,  resolutions  were  adopted 
authorizing  the  setting  aside  of  $1,000,000  and  a  further  sum  not 
to  exceed  $400,000  in  money  for  the  erection  of  a  building.  The 
remainder  of  the  $5,000,000  forms  a  fund  for  the  establishment  of  an 
income  to  be  used  for  the  expenses  of  the  Academy  and  the  National 
Research  Council.  Plans  are  being  prepared  for  the  erection  of  a 
building. 

Mrs.  Mary  Clark  Thompson  has  given  to  the  Academy  the  sum 
of  $10,000,  with  an  additional  $1,000  for  the  designing,  striking, 
and  making  of  dies,  to  be  applied  on  a  medal  to  be  awarded  for  the 
most  important  researches  in  geology  and  paleontology. 

Requests  for  advice  during  the  year  have  been  received  from  the 
Secretary  of  Agriculture  and  from  the  Senate  Committee  on  Naval 
Affairs.  The  request  of  the  former,  for  advice  relative  to  the  con- 
duct of  scientific  investigations  in  seismology  and  volcanology  at 
the  Kilauea  Volcano,  Hawaii,  was  referred  to  a  committee,  a  pre- 
liminaiy  report  prepared  and  sent  to  the  Secretary  of  Agiculture, 
and  a  final  report  will  be  sent  in  at  the  beginning  of  the  year.  The 
request  from  the  Senate  Committee  on  Naval  Affairs  relative  to 
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underwater  and  underground  radio  has  been  referred  to  a  committee 
and  is  now  under  consideration. 

The  annual  report  of  the  president,  containing  that  of  the  treas- 
urer for  1918  in  printed  form  was  presented,  accepted,  and  dis- 
tributed to  the  members. 

Tellers  to  count  preference  ballots :  J.  M.  Clarke  (chairman) ,  H.  N. 
Russell,  and  Walter  Jones. 

Assignment  of  biographies: 


Elected. 


Died. 


Assigned  to~ 


lAembers: 

AtkinsOB,  Qeorge  Francis.. 

Beeker,  George  F 

Bdcher,  Maxlme 

Pickering,  Edward  C 

Sabine,  Wallace  C.  W 

Van  Hise,  Charles  R 

Foreign  associate: 

Crookes,  Sir  William 


1918 
1901 
1909 
1873 
1917 
1902 

1913 


Nov.  14,1918 
Apr.  30,1919 
Sept.  12, 1918 
Feb.  3,1919 
Jan.  10,1919 
Nov.  19,1918 

Apr.    4,1919 


N.L.BrittoD. 
A.O.Webster. 
Wm. E.Story.  - 
H.  N.  Russell. 
Edwin  H.HaU. 
T.  C.  ChamberUn. 


Changes  in  personnel  of  sections  and  committees : 

Local  committee:  Frederick  L.  Ransome  (chairman),  Marston  T.  Bogert, 
ArmiD  O.  Leuschner,  C.  Hart  Merriam,  Ernest  F.  Nlcliols,  Edward  B.  Rosa. 

Henry  Draper  fund:  W.  W.  Campbell  to  succeed  himself,  term  expiring  In 
1924. 

J.  Lawrence  Smith  fund:  E.  W.  Morley  to  succeed  himself,  term  expiring  in 
1924;  A.  O.  Leuschner  to  fill  the  unexpired  term  of  E.  C.  Pickering  expiring 
in  1920. 

Comstock  fund :  W.  R.  Whttney  to  succeed  A.  A.  Noyes,  term  expiring  in  1924. 

Marsh  fund :  J.  C.  Merriam  to  succeed  E.  H.  Moore  as  chairman  and  member, 
term  expiring  in  1922. 

Murray  fund:  W.  M.  Davis  to  succeed  himself,  term  expiring  in  1922. 

Marcellus  Hartley  fund :  A.  A.  Noyes,  chairman  and  member,  to  succeed  G.  F. 
Becker,  term  expiring  in  1922;  S.  W.  Stratton  to  succeed  W.  F.  Hillebrand, 
term  expiring  in  1922. 

RBPORT  OP  THB  TREASURER. 

The  report  of  the  treasurer  was  presented  in  printed  form  and 
approved. 

REPORT  OP  THE  HOME  SECRETARY. 

The  home  secretary  presented  the  following  report,  which  was 

accepted : 

April  28,  1919. 
The  President  or  the  National  Academy  of  Sciences, 

Washington,  D,  C. 
Sir:  I  have  the  honor  to  present  the  following  report  of  the  acting  home 
secretary  on  the  publications  and  nftembershlp  of  the  National  Academy  of 
Sciences  for  the  year  ending  April  30,  1919. 

The  exigencies  of  war  have  retarded  printing  In  Washington,  and  for  that 
reason  no  scientific  memoirs  have  been  published  during  the  year.    Publica- 
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tion  has  been  taken  up  again,  however,  and  four  memoirs  are  now  in  prepara- 
tion. 

The  Complete  Classification  of  the  Triad  Systems  in  Fifteen  Elements,  by 
H.  S.  White,  F.  N.  Cole,  and  Miss  L.  D.  Cummings,  received  in  manuscript  oa 
June  20,  1917,  and  sent  to  the  Public  Printer  to  be  published  as  Volume  XIV, 
second  memoir. 

Tables  of  the  Minor  Planets — Discoveries  by  James  C.  Watson.  Part  2 :  On 
Von  Zeipers  Theory  of  the  Perturbations  of  the  Minor  Planets  of  the  Hecuba 
Group,  by  A.  O.  Leuschner,  A.  E.  Glancy,  and  S.  H.  Levy,  received  in  manu- 
script on  January  7,  1919,  and  sent  to  the  Public  Printer  to  be  published  as 
Volume  XIV,  third  memoir. 

Minor  Constituents  of  Meteorites,  by  George  P.  Merrill,  received  in  manu- 
script on  May  11,  1918,  and  sent  to  the  Public  Printer  to  be  published  as 
Volume  XIV,  fourth  memoir. 

Tables  of  the  Exponential  Function  and  of  the  Circular  Sine  and  Cosine  to 
Radian  Argument,  by  C.  E.  Van  Orstrand,  received  in  manuscript  May  24, 

1918,  and  sent  to  the  Public  Printer  to  be  published  as  Volume  XIV,  fifth 
memoir. 

No  Biographical  Memoirs  have  been  published,  owing  to  pressure  of  war 
work,  but  the  following  biographies  have  been  sent  to  the  printer  and  are  near 
completion : 

Cleveland  Abbe,  by  W.  J.  Humphreys,  received  In  manuscript  November  7. 
1917. 

Lewis  Boss,  by  Benjamin  Boss,  received  in  manuscript  March  20,  1917. 

William  Bullock  Clark,  by  John  M.  Clarke,  received  in  manuscript  January 
2,  1918. 

James  Mason  Crafts,  by  Charles  R.  Cross,  manuscript  received  November 

10.  1918. 

James  Dwight  Dana,  by  L.  V.  Pirsson,  received  In  manuscript  November  12. 
1917. 
Arnold  Hague,  by  J.  P.  Iddlngs,  received  In  manuscript  August  2,  1918. 
Eugene  Woldemar  Hllgard,  by  F.  Slate,  Jr.,  received  In  manuscript  October 

11,  1918. 

Alpheus  Spring  Packard,  by  T.  D.  A.  Cockerell,  received  In  manuscript 
October  16,  1918. 

Benjamin  Osgood  Peirce,  by  E.  H.  Hall,  received  In  manuscript  November 
20,  1917. 

With  the  publication  of  these  memoirs  Volume  VIII  of  the  Biographical 
Memoirs  will  have  been  published  and  ready  for  distribution,  while  2,000  copies 
of  the  Third  Annual  Report  of  the  National  Research  Council  will  be  Issued 
in  a  few  days.  The  Proceedings  of  the  Academy  have  been  published  regularly 
and  have  reached  the  third  number  of  the  fifth  volume. 

Six  members  have  died  since  the  last  meeting:  George  Francis  Atkinson, 
elected  In  1918,  died  November  14,  1918;  George  F.  Becker,  elected  in  1901, 
died  April  20,  1919;  Maxime  Bdcher,  elected  In  1909,  died  September  12,  1918; 
Edward  C.  Pickering,  elected  in  1873,  died  February  3,  1919;  Wallace  C.  W. 
Sabine,  elected  in  1917,  died  January  10,  1919;  Charles  R.  Van  Hise,  elected 
in  1902,  died  November  19,  1918. 

One  foreign  associate,  Sir  William  Crookes,  elected  in  1913,  died  April  1, 

1919.  There  are  now  on  the  membership  list  164  active  members,  1  honorary 
member,  and  35  foreign  associates. 

C.  G.  Abbot, 
Acting  Eome  Secretary. 
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REPORT  OP  POREIGN  SECRETARY. 

The  foreign  secretary  presented  a  report  on  the  work  of  his  oflSce 
during  the  past  year,  stating  that  it  largely  had  to  do  with  the 
organization  of  the  National  Besearch  Council  and  the  International 
Research  Council  and  that  this  was  fully  reported  on  in  the  work 
of  the  National  Research  Council. 

Moved  that  the  report  of  the  foreign  secretary  be  accepted,  and 
the  action  reported  therein  of  the  delegates  to  the  International  Re- 
search Council  be  approved. 

Adopted. 

The  following  reports  on  the  research  funds  of  the  National 
Academy  of  Sciences  were  received  and  approved : 

REPORT  OF  THE  DIRECTORS  OF  THE  BACHE  FUND. 

Since  the  annual  meeting  of  the  Academy  In  April,  1918,  the  following  grants 
have  been  made: 

No.  210.  Wayne  J.  Atwell,  University  of  Buffalo,  medical  department,  $210. 
For  Investigation  on  the  development  of  the  human  hypophosls  cer^ri. 

No.  211.  George  H.  ShuU,  Princeton,  N.  J.,  $360.  For  continuation  of  studies 
in  linkage  and  otker  genetical  phenomena  of  Oenothera,  and  duplication  of  factors, 
multiple  allelomorphism,  and  other  genetical  phenomena  In  sh^herd's-purse. 

No.  212.  Arthur  Q.  Webster,  Clark  University,  Worcester,  Mass.,  $1,500.  For 
study  of  the  air  wave  accompanying  a  projectile. 

No.  213.  Duncan  S.  Johnson,  Johns  Hopkins  University,  $300.  For  a  study 
uf  the  behavior  and  character  of  the  chromosomes  at  spermatogenesis,  etc.,  in 
certain  tropical  liverworts. 

A  provisional  grant  of  $1,000  was  made  for  another  research,  but  the  appli- 
cant had  meantime  started  on  his  trip  of  exploration  and  has  not  been  heard 
fi-om  since,  so  that  it  is  not  certain  that  the  money  will  be  required. 

The  recipient  of  a  grant  made  some  years  ago,  whose  work  had  not  yielded 
results  entirely  to  his  satisfaction,  offered  ta  return  the  money  which  he  had 
expended,  with  interest  The  directors,  however,  unanimously  declined  to  ac- 
cept such  return,  regarding  it  as  establishing  a  very  unwise  precedent  which 
would  imply  that  the  recipient  of  a  grant  might  be  personally  responsible  If 
a  research  seriously  prosecuted  did  not  yield  the  results  hoped  for  by  him. 

Reports  of  previous  grants  have  been  received  as  follows : 

No.  202.  W.  C.  Allee,  tj&ke  Forest,  111.  The  survey  of  the  effect  of  the  re- 
agents on  reactions  to  light  of  Mayfly  nymphs.  Results  published,  Biol.  Bull., 
32,  93-97;  and  Joum.  Exp.  Zool.,  26,  423-459.  Further  work  in  progress  on 
reversals  to  light;  cause  and  effects  of  aggregation  in  certain  arthropods; 
effect  of  cyanides  on  arthropods. 

No.  203.  Joseph  P.  Iddings,  Brinklow,  Md.  The  work  continues  and  will  not 
be  finished  for  some  time  yet 

No.  205.  T.  H.  Groodspeed,  Berkeley.  Cal.  Experiments  on  Nlcotlana.  Pub- 
lication of  the  final  results  has  been  delayed  by  military  and  civilian  service 
of  the  collaborators. 

No.  207.  T.  H.  Gronwall.  Mathematical  Investigations.  Preliminary  re- 
sults published  in  the  Proceedings  of  the  Academy,  5,  22-24,  January,  1919, 
under  the  title,  "  A  theorem  of  power  series  with  an  application  to  conformal 
mapping.*'  Three  notes  embodying  further  results  are  In  preparation  and 
will  soon  be  sent  to  the  editor  of  the  proceedings. 
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No.  208.  A.  F.  Shull,  Ann  Arbor,  Mich.  Research  is  concluded  on  (1)  cril 
inconstancy  in  hydatlna ;  and  (2)  relative  effectiveness  of  food,  oxygen,  etc, 
in  causing  or  preventing  male  production.  Results  published  (1)  Joum. 
Morph.  30,  No.  2,  March,  1918;  (2)  Joum.  Exp.  Zool.  26,  No.  3,  Aug.,  1918. 
Research  Is  still  in  progress  on  nuclea  volume  in  relation  to  life  cycle  of  hyda- 
tlna; also  on  phenomena  of  maturation  in  relation  to  life  cycle  of  hydatina; 
and  on  rate  of  metabolism  in  relation  to  life  cycle  of  aphlds. 

No.  209.  Cecil  K.  Drinker,  Boston.  In  addition  to  the  first  paper,  reported 
last  year,  three  others  will  be  sent  to  the  Joum.  Exp.  Medicine  during  the  com- 
ing year,  based  on  the  study  of  material  which  has  been  accumulated  with  the 
aid  of  this  grant. 

No.  210.  W.  J.  Atwell,  Buffalo,  N.  Y.  A  research  on  the  development  of 
human  hypophysis  cerebri  is  in  progress.  Three  models  have  been  completed 
by  the  Bron  wax-late  method,  showing  lij^pophysls  of  10  mm.,  16  mm.,  30  mm. 
human  embryos. 

No.  211.  George  H.  Shull.  Princeton,  N.  J.  The  studies  on  heredity  in 
shepherd*s-purse  and  evening  primroses  are  being  carried  on  with  a  minimum 
of  labor  and  would  have  been  Impossible  without  the  grant. 

The  American  collaborators  of  the  Nomenclator  Anlmallum  Generum  et 
Subgenerum  have  been  paid  the  amounts  due  for  their  work. 

After  reserving  $1,000  for  the  conditional  grant  referred  to  above,  the 
balance  available  for  grants  on  April  1,  1919,  is  $2,138.80. 

EJdwin  B.  Frost,  Chairman. 

REPORT  OF  THE  COMMITTEE  ON  THE  HENRY  DRAPER  FUND. 

The  committee  has  unanimously  recommended  to  the  council  that  the  Henry 
Draper  gold  medal  be  awarded  to  Prof.  Charles  Fabry  of  the  University 
of  Marseilles,  In  recognition  of  his  researches  in  physics  and  astronomy,  chiefly 
by  means  of  interferometers. 

There  have  been  no  applications  received  for  grants  from  the  Henry  Draper 
fund  in  support  of  research  during  the  past  year.  This  Is  probably  due  In  large 
measure  to  the  facts  that  many  Investigators  have  been  engaged  upon  war 
problems  and  that  investigators  remaining  at  home  have  not  planned  for  ex- 
tensions' of  Instrumental  means. 

The  total  amount  of  Income  available  for  the  encouragement  of  research 
was  $2,234.94  on  April  1,  1919.  ,Of  this  sum  $382.44  was  cash  on  hand  and 
$1,952.50  was  Invested  In  securities. 

Respectfully  submitted. 

W.  W.  Campbell,  Chairman. 

Mount  Hamilton,  Calif.,  April  21,  1919. 

REPORT  OF  THE  TRUSTEES  OF  THE  WATSON  FUND. 

Grant  No.  15.  A  grant  of  $300  was  made  in  April,  1917,  to  Prof.  Herbert  C. 
Wilson,  of  Carleton  College,  Northfleld,  Minn.,  for  the  continuation  of  the 
photographic  determination  of  the  positions  of  minor  planets.  During  the  past 
year  about  60  plates  of  minor  planets  have  been  secured,  but  measurement 
of  the  positions  has  been  Interrupted  by  loss  of  assistants.  The  results  ob- 
tained under  previous  grants  have  been  published  In  publications  of  the  Good- 
sell  Observatory  of  Carleton  College,  Nos.  5  and  6,  1917-18,  under  the  title, 
"Photographic  Observations  of  Asteroids,"  by  H.  C.  Wilson,  C.  H.  Gingrich, 
and  Julia  M.  Hawkes  (No.  6). 
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Grant  No.  16.  A  grant  of  $500  was  made  to  Prof.  John  A.  Miller,  director  of 
the  SpronI  Observatory  of  Swarthmore  CJollege,  Pennsylvania,  for  the  employ- 
ment of  an  assistant  in  measuring  and  reducing  plates  for  the  determination 
of  parallaxes.  This  fund  is  being  paid  to  Miss  Carolyn  H.  Smedley,  research 
assistant  in  the  observatory.  In  the  fall  she  also  aided  in  studying  the  corona 
of  the  eclipse  of  1918.  The  sum  of  $500  is  only  part  of  her  salary.  The  ob- 
servatory has  recently  put  Into  press  50  new  parallaxes.  A  great  number  of 
series  are  in  process  of  measurement.  Between  20  and  25  additional  parallaxes 
are  ready  for  publication. 

The  trustees  of  the  Watson  fund  submit  the  following  recommendations : 

Grant  No.  17.  That  the  appropriation  of  $500  to  Prof.  John  A.  Miller  for  the 
employment  of  assistance  in  measuring  and  reducing  plates  for  the  determina- 
tion of  parallaxes  be  renewed  for  the  year  beginning  July  1,  1019. 

Grant  No.  18.  That  the  appropriation  of  $300  to  Prof.  Herbert  C.  Wilson 
for  the  employment  of  assistance  in  securing,  measuring,  and  reducing  photo- 
graphic positions  of  minor  planets  be  renewed  for  the  year  beginning  July  1, 
1919.      . 

Grant  No.  19.  That  an  appropriation  of  $500  be  made  to  Prof.  J.  A.  Park- 
hurst  for  the  employment  of  assistance  in  measuring  and  reducing  plates  for 
photographic  and  photovisual  magnitudes  in  the  north  polar  sequence  and 
in  the  parallax  field  on  which  the  Yerkes  Observatory  is  working ;  the  grant  to 
be  available  during  the  year  beginning  June  1,  1919. 

A.  O.  Leusghneb,  Chairman. 

G.  C.  COMSTOCK. 

W.   L.  Elkins. 
Washington,  D.  C.  April  26,  1919. 

REPORT  OP  THE  COMMITTEE  ON  THE  J.  LAWRENCE  SMITH  FUND. 

Grant  No.  4.  Prof.  C.  C.  Trowbridge,  of  the  department  of  physics,  Columbia 
University,  N.  Y.,  has  received  grants  amounting  to  $1,400  to  aid  in  the  study  of 
luminous  trains  of  meteors.  His  lamented  and  untimely  death,  in  June  last,  has 
put  an  end  to  this  investigation. 

An  unfinished  paper  on  the  spectra  of  luminous  trains  has  been  completed 
from  his  notes  by  a  research  assistant  familiar  with  the  whole  investigation, 
and  is  now  ready  for  submission  to  the  Academy.  Two  other  papers  are  to  be 
completed  in  the  same  way.  One  contains  a  summary  of  theories  hitherto 
advanced  in  explanation  of  meteor  trains,  and  the  other  discusses  certain 
auroral  phenomena  and  their  relation  to  theories  concerning  meteor  trains. 

Two  other  parts  of  Prof.  Trowbridge's  research  have  probably  not  gone  so 
far  that  they  can  be  completed  without  further  investigation.  One  concerns  the 
drift  and  diffusion  of  meteor  trains  as  bearing  on  the  phosphore£K:ent-gas 
theory ;  the  other  concerns  the  height  of  meteor  trains  and  its  relation  to  the 
height  of  the  atmosphere.  A  large  amount  of  classified  information,  arranged 
for  convenient  reference,  has  been  collected  by  Prof.  Trowbridge,  which  it 
is  hoped  will  be  utilized  by  some  one  who  may  interest  himself  in  these  or  cog- 
nate matters. 

The  department  of  physics  in  Columbia  University  has  inquired  what  dis- 
position shall  be  made  of  this  material,  and  the  committee  suggest  that  it  be 
forwarded  to  the  secretary  of  the  Academy  for  preservation  till  it  may  be- 
come useful.  We  have  also  requested  the  research  assistant  of  Prof.  Trow- 
bridge to  prepare  a  paper  stating  the  nature  and  extent  of  the  information 
contained  in  this  material,  which  will  soon  be  ready. 

166503''— 20— S.  Doc.  238,  66-2 2 
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Grant  No.  6.  Prof.  S.  A.  Mitchell,  University  of  Virginia,  University,  Va., 
has  received  grants  amounting  to  $1,500  to  aid  in  securing  observaticms  of 
meteor  paths  and  radiants,  and  in  computing  <Hrbits  where  the  observations 
suffice.  During  the  last  year  war-time  activities  have  interrupted  this  valu- 
able work.  It  is  now  resumed,  and  the  unexpended  balance  of  the  grant  may 
well  be  sufficient  for  a  time. 

Grant  No.  7.  Dr.  George  P.  Merrill,  of  the  United  States  National  Museum, 
in  1917  received  a  grant  of  $400  to  aid  in  his  study  of  the  presoice  of  certain 
elements  in  meteorites.  War  activities  have  hindered  his  research,  so  that 
no  progress  can  be  r^^orted  for  the  past  year. 

There  is  now  $850.80  cash  in  hand,  as  well  as  $2,032.50  Invested  income, 
making  $2,882.89  available  for  grants. 

For  the  comnaittee. 

E.  W.  MoKLBY,  CJiairman, 

REPORT  OF  THE  DIRECTORS  OF  THE  BENJAMIN  APTHORP  GOULD 

FUND. 

The  directors  of  the  Benjamin  Apthorp  Gould  fund  of  tiie  National  Academy 
of  Sciences  have  the  honor  to  report  that  on  April  1,  1919,  the  total  income 
balance  of  the  Gould  fund  was  $7,028.46.  Of  this  amount  $1,778.46  is  cash, 
and  $5,255  is  invested  In  interest-bearing  securities. 

Since  April  1, 1919,  a  grant  of  $500  has  been  made  to  Benjamin  Boss  for  the 
support  of  the  Astronomical  JoumaL 

F.  B.  MouLTON,  Chairmat^ 

B.  B.  Babnabd. 

R.    S.   WOODWABD. 

REPORT  OF  THE  DIRECTORS  OF  THE  WOLCOTT  GIBBS  FUND. 

The  directors  of  the  Wolcott  Glbbs  fund  for  chemical  research  have  the  honor 
to  report  to  the  National  Academy  of  Sciences  that  only  one  application  for 
an  award  was  received  in  the  past  year,  and  that  this  was  for  so  large  a  sum 
that  it  could  not  be  considered. 

Prof.  R.  L.  Datta,  University  College  of  Sciences,  Calcutta,  grant  No.  8,  re- 
ports that  in  spite  of  hindrance  from  the  war  he  has  procured  organic  chemicals 
to  the  value  of  three-quarters  of  the  grant,  and  that  these  have  enabled  him 
to  carry  on  work  described  in  two  papers  now  ready  for  publication  hi  the 
journal  of  the  American  Chemical  Society :  "  lodlnation  by  means  of  nitrogen 
Iodide  and  replacement  of  iodine  by  nltro  groups,'*  by  R.  L.  Datta  and  J. 
Lahire.  This  paper  contains  a  careful  study  of  the  two  reactions,  indnding 
the  description  of  seven  new  compounds.  "The  replacement  of  sulphuric 
groups  of  chlorine  and  tiie  preparation  of  organic  chloro  derivatives,*'  by 
R.  L.  Datta  and  H.  K.  Miller.  This  paper  contains  a  careful  study  of  this 
reaction. 

No  reports  have  been  received  from  Prof.  W.  B.  Harklns,  4  and  7,  or  from 
Prof.  G.  P.  Baxter,  6. 

The  unexpended  Income  of  the  fund  amounts  to  $822.76,  of  which  $600  has 
been  invested  temi)orarlly  in  Liberty  bonds. 

C.  L.  Jackson,  Chairman. 
Edoab  F.  Smith. 

T.  W.  RiCHABDS. 


Digitized  by 


Google 


AinsrUAL  MEETHS'G.  19 

REPORT  OP  THE  COMMITTEE  ON  THE  MURRAY  FUND. 

The  total  amount  of  income  available  from  this  fund,  according  to  the 
treasurer,  is  $916.91.  Of  this  $516.91  is  cash  on  hand,  and  the  remaining  $400 
is  invested  in  Liberty  bonds. 

The  committee  duly  reported  their  recommendation  in  regard  to  the  award 
of  the  medal  which  was  approved  by  the  council,  and  will  be  carried  out  at 
the  dinner  on  April  29,  1919. 

Wic.  H.  Daix,  Chairman. 

REPORT  OF  THE  COMMITTEE  ON  THE  MARCELLUS  HARTLEY  FUND. 

(No  report  was  presented,  owing  to  the  recent  death  of  the  chair- 
man, Dr.  George  F.  Becker.) 

REPORT  OF  THE  COMMITTEE  ON  THE  MARSH  FUND. 

On  behalf  of  the  committee  of  the  Marsh  fund  I  beg  leave  to  report  as 
fdllows: 

The  total  capital  Apr.  1,  1919,  is $19, 500. 00 

Cash 875.47 

Liberty   bonds 150. 00 

Accrued  income  to  be  added  May  1, 1919,  about 227. 00 

By  the  addition  of  $500  from  balance  and  income  the  capital  is  to  be  raised 
to  $20/)00  February  1, 1920. 

Grant  No.  1.  Dr.  John  M.  Clarice,  Albany,  N.  T. :  Mutualism,  Symbiosis,  and 
Dependent  Life  among  Animals  of  Qeologic  Time.  In  view  of  the  difficulty  of 
completing  this  investigation  under  T^r  conditions  Dr.  Clarke  was  authorized 
to  make  use  of  part  of  this  grant  for  clerical  work  in  the  preparation  for  the 
Academy  of  the  James  Hall  biography.    Dr.  Clarke  r^;)ort8  — 

First.  The  original  Investigation  is  progressing  favorably.  "Study  of  geo- 
logical evidences  of  parasitism  and  dependence  has  proceeded  as  opportunity 
permitted.  Surveys  and  selections  have  been  made  of  the  material  in  several 
of  the  larger  museums.  Special  collecting  has  been  done,  a  good  degree  of 
careful  preparation  made  of  the  material  and  a  considerable  number  of  en- 
larged stereo  photographs  made." 

Second.  "  The  Hall  memoir,  which  has  involved  the  reading  and  extraction  of 
10,000  letters  and  many  other  records,  is  now  approaching  conclusion,  having 
been  brought  up  to  the  year  1880.** 

(Grant  No.  2.  M.  Ferdinand  Canu,  Versailles,  France,  Early  Tertiary  Bryozoa 
of  North  America.  This  grant  was  to  further  the  completion  of  investigations 
in  progress  in  cooperation  with  Dr.  R.  S.  Bassler,  of  the  United  States  National 
Museum,  who  reports — 

"  This  work  is  now  in  press  as  Bulletin  106  of  the  United  States  National 
Museum,  consisting  of  162  pages  of  plates  and  a  correspondingly  large  number  of 
text  figures  and  pages  of  text.  With  this  assistance  we  have  also  completed  a 
study  on  'Early  Tertiary  Cyclostomatous  Bryozoa,'  which,  when  printed,  will 
amount  to  about  100  pages  of  text  and  30  to  40  plates." 

The  Marsh  fund  committee  recommends  the  appropriation  of  $200  to  Prof. 
Roy  L.  Moodie,  of  the  University  of  Illinois  College  of  Medicine,  Congress  and 
Honore  Streets,  Chicago,  HI.,  for  Studies  In  Paleopathology  for  the  purpose  of 
contributing  to  the  history  of  medicine  and  attempting  to  determine  what 
part,  if  any,  disease  has  played  in  the  extinction  of  races. 

For  the  committee, 

B.  H.  MooBK,  Chairman, 
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REPORT  OF  THE  COMMITTEE  ON  THE  ELLIOT  PRIZE. 

Your  committee  on  the  award  of  the  Elliot)  prize  for  the  year  1918  has  care- 
fully considered  the  works  which  have  been  submitted  to  it,  and  it  is  unani- 
mously agreed  that  the  Elliot  prize  for  the  year  1918  should  be  awarded  to 
C  William  Beebe,  curator  of  birds,  New  York  Zoological  Park,  for  his  work, 
Monograph  of  the  Pheasants. 

In  making  this  award  consideration  has  been  given  the  fact  that  this  mono- 
irraph  was  for  six  years  in  course  of  pr^aration  and  that  it  involved  a  two 
years'  Journey  to  the  homes  of  all  the  pheasants  of  the  East,  also  that  it  includes 
observations  on  environment  and  habits  of  great  originality  and  novelty,  as 
well  as  a  survey  of  the  types  of  pheasants  in  the  principal  museums  of 
Europe.  The  author  displays  both  genius  and  originality  In  his  interpreta- 
tions. It  is,  therefore,  in  the  judgment  of  the  committee,  the  best  mod^  of 
what  a  zoological  monograph  should  be. 
Very  respectfully, 

Hknbt    Faibfield    OSBQBir, 
President  of  the  American  Museum  of  Natural  History, 
Fbederic  a.  Lucas, 
Director  of  the  American  Museum  of  Natural  Hi9tonf. 
Chablbs  D.  Waloott, 
Secretary  of  the  Smitlisonian  Institution, 

REPORT  OF  THE  EDITORIAL  BOARD  OF  THE  PROCEEDINGS  OF  THE 
NATIONAL  ACADEMY  OF  SCIENCES. 

The  editorial  board  reports  as  follows  regarding  Its  activities  during  the  past 
year: 

Volume  4  of  the  Proceedings  has  been  completed  and  the  numbers  of  volume  5 
are  being  regularly  Issued  each  month. 

The  articles  In  volume  4  of  the  Proceedings  may  be  summarized  as  follows: 
Mathematics,  9 ;  astronomy,  11 ;  physics  and  engineering,  25 ;  chemistry,  5 ;  geol- 
ogy and  paleontology,  Including  mineralogy  and  petrology,  9;  botany,  3  (see 
also  genetics) ;  zoology,  Including  general  biology,  12  (see  also  genetics) ; 
genetics,  6;  physlologj-  and  pathology,  10;  anthropology  and  psychology,  1;  a 
total  of  91  articles.  The  division  of  these  articles  between  members  of  the 
Academy  and  nonmenibers  Is  39  and  52,  respectively. 

The  list  of  institutions  which  have  contributed  three  or  more  articles  Is  as 
follows:  Carnegie  Institution,  15,  divided  as  follows:  Solar  observatory,  7; 
nutrition  laboratory,  4 ;  geophysical  laboratory,  1 ;  marine  biology,  2 ;  station  for 
experimental  evolution,  1.  *  Harvard  University,  15 ;  Brown  University,  7 ;  Uni- 
versity of  Illinois,  5;  Bermuda  Biological  Station  for  Research,  4;  University 
of  California,  4 ;  University  of  Chicago,  4 ;  University  of  Pennsylvania,  4. 

On  April  28,  1919,  the  editorial  board  held  its  annual  meeting,  the  following 
members  being  present:  Messrs.  Pearl,  Wilson,  Day,  Hale,  Clarke,  Jennings. 
Lusk,  Mayor,  Milllknn,  A.  A.  Noyes,  W.  A.  Noyes,  Thomdlke,  and  Wheeler.  In 
regard  to  the  general  editorial  policy  of  the  Proceedings,  it  was  held  to  be  de- 
sirable to  make  the  Proceedings,  In  so  far  as  possible,  a  publication  of  perma- 
nent original,  scientific  value,  in  which  duplication  of  publication  should  be 
avoided  so  far  as  was  consistent  with  the  general  policy  which  has  prevailed 
in  the  Proceedings  throughout  Its  existence  of  publishing  short  articles  embody- 
ing a  brief  statement  of  the  results  of  important  researches  which  were  eveii- 
toally  to  be  published  in  detail  elsewhere.    It  was  agreed  that  the  rule  of  the 
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Proceedings  requiring  prior  publication  should  be  waived  in  the  case  of  sum-- 
maries  of  an  extended  series  of  papers,  some  (if  not  all)  of  which  had  already" 
appeared  elsewhere,  provided  that  the  summary  was  so  written  as  to  be  o^ 
practical  use  in  enforcing  the  points  made  in  individual  papers  and  in  attract^ 
ing  the  attention  of  workers  in  related  fields,  thus  making  the  summary  In  the 
Proceedings  a  real  contribution  to  the  subject.  • 

It  was  agreed  in  general  to  adhere  to  the  present  policy  of  the  Proceedings 
ill  regard  to  having  the  bulk  of  its  contents  made  up  of  numerous  short  articles 
of  first-class  quality,  falling  in  general  under  the  six-page  limit.  It  was 
thought  desirable,  however,  to  continue  the  policy  of  accepting  longer  articles 
under  special  circumstances,  12  to  15  pages  being  regarded  as  a  proper  maxi- 
mum length  for  such  articles.  It  was  agreed  that  the  managing  editor  and 
the  chairman  of  the  board  should  have  all  reasonable  freedom  in  exercising 
their  judgment  on  the  administration  of  policy  as  to  length  of  articles  in 
particular  cases. 

A  special  joint  committee  of  the  editorial  board  of  the  Proceedings  on  the  one 
band,  and  the  National  Research  Council  on  the  other  hand,  met  and  con- 
sidered the  general  question  of  the  future  relations  of  the  National  Research 
Council  and  the  Proceedings.  The  special  committee  was  constituted  as  fol- 
lows: For  the  editorial  board,  the  chairman,  the  managing  editor,  and  Dr. 
1  )ay ;  for  the  National  Research  Council,  Drs.  Hale,  Merriam,  and  Yerkes.  The 
jreiieral  policy  worked  out  by  this  joint  committee  was  agreed  to  by  the  editorial 
board.  It  was  in  effect  this,  that  the  Proceedings  of  the  National  Academy  of 
Sciences  should  become  in  a  broader  sense  than  had  been  true  in  the  past, 
representative  of  the  activities  of  the  National  Research  Council,  as  well  as. 
of  the  National  Academy.  It  was  understood  that  the  National  Research 
Council  should  offer  to  the  Proceedings  as  official  communications  of  the 
Research  Council  of  the  National  Academy  such  material  (intended  for  publi- 
cation as  bulletins  of  the  council)  as  the  council  considered  to  be  of  permanent 
scientific  value  in  the  Proceedings.  It  was  felt  that  in  view  of  the  proposed 
enlargement  of  the  scope  of  the  Proceedings  to  represent  the  activities  of  the 
National  Research  Council  that  some  changes  in  the  tjnpography  of  the  Pro- 
ceedings might  be  desirable  and  it  was  agreed  that  changes  looking  to  the 
improvement  of  the  Proceedings  in  this  regard  would  be  inaugurated  as  soon 
as  agreement  on  the  matter  had  been  reached  between  the  conferees  from 
the  two  Interested  bodies. 

Although  no  formal  report  can  be  made  on  the  matter  at  this  time,  the  edi- 
torial board  is  in  possession  of  information  which  leads  it  to  hope  that  the 
financial  support  of  the  Proceedings  will  be  more  adequately  provided  for  In 
the  near  future.  In  this  event  the  editorial  board  expects  to  inaugurate,  with 
the  approval  of  the  council  of  the  Academy,  certain  changes  in  details  of 
policy  which  will  be  in  the  direction  of  more  liberal  arrangements  between 
the  Proceedings  and  its  contributors,  particularly  in  the  matter  of  providing 
a  certain  number  of  free  reprints  to  authors.  The  wisdom  of  such  poll«y  has 
always  been  clear  to  the  editorial  board,  but  the  simple  fact  of  lack  of  avail- 
able funds  in  ijie  past  has  made  It  impossible  for  the  board  to  carry  out  Its 
wishes  In  this  matter. 

Respectfully  submitted. 

Ratmond  Pkaxl,.  Chairman. 

The  following  organization  of  the  National  Research  Council  was 
presented  and  adopted  as  a  whole,  with  power  of  amendment  vested 
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in  the  council  of  the  National  Academy  of  Sciences,  and  the  council 
of  the  Academy  was  authorized  to  represent  the  National  Academy 
of  Sciences  in  all  its  dealings  with  the  National  Research  Council. 

ORGANIZATION  OF  THE  NATIONAL  RESEARCH  COUNCIL. 
[Adopted  Feb.  11,  1919,  by  the  Council  of  the  National  Academy  of  Sciences.] 

PREAMBLE. 

The  National  Academy  of  Sciences,  under  the  authority  conferred 
upon  it  by  its  charter,  enacted  by  Congress,  and  approved  by  Presi- 
dent Lincoln  on  March  3, 1863,  and  pursuant  to  the  request  expressed 
in  an  Executive  order  made  by  President  Wilson  on  May  11,  1918, 
hereto  appended,  adopts  the  following  permanent  organization  for 
the  National  Research  Council,  to  replace  the  temporary  organiza- 
tion under  which  it  has  operated  heretofore. 

ARTICLE  I. — ^PURPOSE. 

It  shall  be  the  purpose  of  the  National  Research  Council  to  pro- 
mote research  in  the  mathematical,  physical,  and  biological  sciences, 
and  in  the  application  of  these  sciences  to  engineering,  agriculture, 
medicine,  and  other  useful  arts,  with  the  object  of  increasing  knowl- 
edge, of  strengthening  the  national  defense,  and  of  contributing  in 
other  ways  to  the  public  welfare,  as  expressed  in  the  Executive  order 
of  May  11, 1918. 

ARTICLE  n. MEMBERSHIP. 

Section.  1.  The  membership  of  the  National  Research  CouncD 
shall  be  chosen  with  the  view  of  rendering  the  council  an  effective 
federation  of  the  principal  research  agencies  in  the  United  States  con- 
cerned with  the  fields  of  science  and  technology  named  in  Article  I. 

Sec.  2.  The  council  shall  consist  of — 

(1)  Representatives  of  national  scientific  and  technical  societies; 

(2)  Representatives  of  the  Government,  as  provided  in  the  Execu- 
tive order; 

(3)  Representatives  of  other  research  organizations  and  other 
persons  whose  aid  may  advance  the  objects  of  the  council. 

ARTICLE  m. — DIVISIONS. 

Section.  1  1*he  council  shall  be  organized  in  divisions  of  two 
classes:  (a)  Divisions  dealing  with  the  more  general  relations  and 
activities  of  the  council;  (&)  divisions  dealing  with  related  branches 
of  science  and  technology. 
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Sec.  2.  The  initial  constitution  of  the  divisions  of  the  oouncil  shall 
be  as  follows : 

(a)  Divisions  of  General  Belations: 

I.  Government  Division. 
II.  Division  of  Foreign  Relations. 

III.  Division  of  States  Belations. 

IV.  Division  of  Educaticmal  Relations, 
y.  Division  of  Industrial  Relations. 

VI.  Research  Information  Service. 

(b)  Divisions  of  Science  and  Technology: 

VII.  Division  of  Physical  Sciences. 
VIII.  Division  of  Engineering. 
IX.  Division  of  Chemistry  and  Chemical  Technology. 
X.  Division  of  Geology  and  Geography. 
XI.  Division  of  Medical  Sciences. 
XII.  Division  of  Biology  and  Agriculture. 
XTTI.  Division  of  Anthropology  and  Psychology. 
Sec.  3.  The  nimiber  of  divisions  and  the  grouping  of  subjects  in 
Article  III,  section  2,  may  be  modified  by  the  executive  board  of  the 
National  Research  Council. 

Sec.  4.  The  divisions  of  general  relations  shall  be  organized  by  the 
executive  board  of  the  National  Research  Council.  (Art.  IV,  sec.  2.) 
Sec.  5.  To  secure  the  effective  federation  of  the  principal  research 
agencies  in  the  United  States,  provided  for  in  Article  II,  a  majority 
of  the  members  of  each  of  the  divisions  of  science  and  technology 
shall  consist  of  representatives  of  scientific  and  technical  societies, 
chosen  as  provided  for  in  Article  V,  section  2.  The  other  members 
of  the  division  shall  be  nominated  by  the  executive  committee  of 
the  division,  approved  by  the  executive  board  of  the  National  Re- 
search Coimcil,  and  appointed  in  accordance  with  Article  V,  sec- 
tion 4. 

Sec.  6.  The  divisions  of  the  council,  with  the  approval  of  the 
executive  board,  may   establish  sections  and  committees,  any  of 
•  which  may  include  members  chosen  outside  the  membership  of  the 
council. 

ARTICMS  IV. — ADMINISTRATION. 

Section  1.  The  affairs  of  each  division  shall  be  administered  by 
a  chairman,  a  vice  chairman,  and  an  executive  committee,  of  which 
the  chairman  and  the  vice  chairman  shall  be  ex  officio  members,  all 
of  whom  shall  be  elected  annually  by  the  division  and  confirmed 
by  the  executive  board. 

Sec.  2.  The  affairs  of  the  National  Research  Council  shall  be  ad- 
ministered by  an  executive  board,  of  which  the  officers  of  the  council, 
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the  president  and  home  secretary  of  the  National  Academy  of  Sci- 
ences, the  president  of  the  American  Association  for  the  Advance- 
ment of  Science,  the  chairmen  and  vice  chairmen  of  the  divisions  of 
science  and  technology,  and  the  chairmen  of  the  divisions  of  gen- 
eral relations  shall  be  exi  officio  members.  The  executive  board  may 
elect  additional  members,  not  to  exceed  10  in  number,  who,  if  not 
already  members  of  the  National  Research  Council,  shall  be  ap- 
pointed thereto,  in  accordance  with  Article  V,  section  4. 

Sec.  3.  The  officers  of  the  National  Research  CJouncU  shall  consist 
of  a  chairman,  one  or  more  vice  chairmen,  a  secretary,  and  a  treas- 
urer, who  shall  also  serve  as  members  and  officers  of  the  executive 
board  of  the  council. 

Sec.  4.  The  officers  of  the  National  Research  Council,  excepting 
the  treasurer,  shall  be  elected  annually  by  the  executive  board.  The 
treasurer  of  the  National  Academy  of  Sciences  shall  be  ex  (^cio 
treasurer  of  the  National  Research  Council 

Sec.  5.  The  duties  of  the  officers  of  the  council  and  of  the  divisions 
shall  be  fixed  by  the  executive  board. 

article  v. — NOMINATIONS  AND  APPOINTMENTS. 

Section  1.  Government  bureaus,  civil  and  military,  to  be  repre- 
sented in  the  Goveinment  division,  and  the  scientific  and  technical 
societies,  to  be  represented  in  the  divisions  of  science  and  technology  ' 
of  the  National  Research  Council,  shall  be  determined  by  joint  action 
of  the  Council  of  the  National  Academy  of  Sciences  and  the  execu- 
tive board  of  the  National  Research  Council. 

Sec.  2.  Representatives  of  scientific  and  technical  societies  shall 
be  nominated  by  the  societies,  at  the  request  of  the  executive  board, 
and  appointed  by  the  president  of  the  National  Academy  of  Sciences 
to  membership  in  the  council  and  assigned  to  one  of  its  divisions. 

Sec.  3.  The  representatives  of  the  Government  shall  be  nominated 
by  the  president  of  the  National  Academy  of  Sciences  after  confer- 
ence with  the  secretaries  of  the  departments  concerned,  and  the 
names  of  those  nominated  shall  be  presented  to  the  President  of  the 
•  United  States  for  designation  by  him  for  service  with  the  National 
Research  Council. 

SEa  4.  Other  members  of  the  council  shall  be  nominated  by  the 
executive  committees  of  the  divisions,  approved  by  the  executive 
board  and  appointed  by  the  president  of  the  National  Academy  of 
Sciences  to  membership  and  assigned  to  one  of  the  divisions. 

Sec.  5.  Prior  to  the  first  annual  meeting  of  the  council  following 
January  1,  1919,  all  divisions  shall  be  organized  by  appointment  of 
their  members  in  accordance  with  Article  II  and  Article  V,  sec- 
'tions  1  to  4. 
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Sec.  6.  As  far  as  practicable,  one-third  of  the  original  representa- 
tives of  each  scientific  and  technical  society  and  approximately  one- 
third  of  the  other  original  members  of  each  of  the  divisions  of  science 
and  technology  shall  serve  for  a  term  of  three  years,  one- third  for 
a  term  of  two  years,  and  one-third  for  a  term  of  one  year,  their  re- 
spective terms  to  be  determined  by  lot.  Each  year  thereafter,  as  the 
terms  of  members  expire,  their  successors  shall  be  appointed  for  a 
period  of  three  years. 

Sec.  7.  The  Government  representatives  shall  serve  for  periods  of 
three  years,  unless  they  previously  retire  from  the  Government  office 
which  they  represent,  in  which  case  their  successors  shall  be  appointed 
for  the  unexpired  term. 

Sec.  8.  As  far  as  practicable,  a  similar  rotation  shall  be  observed  in 
the  appointment  of  the  members  of  the  divisions  of  general  rela-^ 
tions. 

ARTICLE   VI. — MEETINGS. 

Section  1.  The  council  shall  hold  one  stated  meeting,  called  the 
annual  meeting,  in  April  of  each  year,  in  the  city  of  Washington,  on 
a  date  to  be  fixed  by  the  executive  board.  Other  meetings  of  the 
council  shall  be  held  on  call  of  the  executive  board. 

Sec.  2.  The  executive  board  and  each  of  the  divisions  shall  hold 
an  annual  meeting,  at  which  officers  shall  be  elected,  at  the  time  and 
place  of  the  annual  meeting  of  the  council,  unless  otherwise  de- 
termined by  the  executive  board  and  such  other  meetings  as  may 
be  required  for  the  transaction  of  business. 

Sec.  3.  Joint  meetings  of  the  executive  board  of  the  National  Re- 
search Council  and  the  council  of  the  National  Academy  of  Sciences 
shall  be  held  from  time  to  time,  to  consider  special  requests  from  the 
Government,  the  selection  of  organizations  to  be  represented  in  the 
National  Research  Council,  and  other  matters  which,  in  the  judgment 
of  the  president  of  the  National  Academy,  require  the  attention  of 
both  bodies. 

article  Vn. — ^PUBLICATIONS  AND  REPORTS. 

Section  1.  An  annual  report  on  the  work  of  the  National  Research 
Council  shall  be  presented  by  the  chairman  to  the  National  Academy 
of  Sciences,  for  submission  to  Congress  in  connection  with  the  annual 
report  of  the  president  of  the  Academy. 

Sec.  2.  Other  publications  of  the  National  Research  Council  may 
include  papers,  bulletins,  reports,  and  memoirs,  which  may  appear 
in  the  Proceedings  or  Memoirs  of  the  National  Academy  of  Sciences,, 
in  the  publications  of  other  societies,  in  scientific  and  technical  jour- 
nals, or  in  a  separate  series  of  the  Research  Council. 
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RULES. 

The  following  new  rules  and  additions  to  rules  were  recom- 
mended by  the  council  and  approved  by  the  Academy : 

Rule  II,  6  (new). 

The  treasurer  is  authorized,  to  act  as  the  treasurer  ex  officio  of  the  National 
Research  Council. 

Rule  II,  7  (new). 

The  treasurer  shall  have  the  assistance  of  a  salaried  and  bonded  officer, 
the  bursar,  who  shall  be  chosen  by  the  finance  committee  and  be  directly 
responsible  to  the  treasurer. 

Rule  III,  5. 

Paragraph  1:  Strike  out  the  first  10  words. 

Paragraph  2:  Strike  out  entirely. 

Paragraph  3:  In  line  1  strike  out  the  words  "program  committee"  and 
substitute  the  words  "  committee  of  arrangements." 

Paragraph  4:  In  line  1  strike  out  the  words  "local  committee"  and  sub- 
stitute the  words  "  committee  of  arrangements." 

Paragraph  4:  In  line  4,  after  "appointed,"  strike  out  the  remainder  of 
the  paragraph. 

So  that  the  rule  as  amended  shall  read: 

"  5.  A  local  committee  of  five  members  appointed  for  each  meeting  and 
the  home  secretary  shall  together  constitute  the  committee  of  arrangements, 
of  wliich  the  home  secretary  shall  be  chairman. 

**It  shaU  be  the  duty  of  the  committee  of  arrangements  to  prepare  the 
scientific  program  for  the  meetings,  and  for  this  purpose  it  shall  be  em- 
powered to  solicit  papers  from  members  or  others.  It  shall  also  be  empowered 
to  ascertain  the  length  of  time  required  for  reading  papers  to  be  presented 
at  the  scientific  sessions  of  the  Academy,  and  when  it  appears  advisable  to 
limit  the  time  to  be  occupied  in  their  presentation  or  discussion. 

"The  committee  of  arrangements  shall  meet  not  less  than  two  months 
previous  to  each  meeting.  It  shall  prepare  the  detailed  program  of  each 
day,  and  in  general  shaU  have  charge  of  all  business  and  scientific  arrange- 
ments for  the  meeting  for  which  it  is  appointed." 

Rule  VI,  5  (amended). 

By  inserting  "  the  president  of  the  Academy  ex  officio "  in  second  line 
after  "  of." 

The  standing  committee  on  finance  shall  consist  of  the  president  of  the 
Academy  ex  officio,  the  treasurer  ex  officio  as  chairman,  and  two  members  to  be 
appointed  annually  by  the  president 

That  a  budget  committee  on  the  expenses  of  the  National  Academy  and 
the  National  Research  Council,  to  consist  of  the  president  of  the  Academy, 
the  chairman  of  the  National  Research  Council,  and  the  treasurer  of  the 
National  Academy  of  Sciences  and  the  National  Research  Council,  be  appointed 
and  the  president  of  the  Academy  act  as  chairman. 
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RESIGNATION  OF  TREASURER. 

The  following  communication  from  Mr.  Whitman  Cross,  resigning 
the  position  of  treasurer,  which  he  had  held  for  eight  years,  was  pre- 
sented and  accepted  with  regret,  in  view  of  the  valuable  services 
which  Mr.  Cross  had  rendered  to  the  Academy : 

April  21,  1919. 
Dr.  Chables  D.  Walcott, 

President  National  Academy  of  Sciences, 

Smitfisonian  Institution,  Washington,  D,  C, 
My  Dear  Dr.  Waijcott  :  I  hereby  respectfully  tender  my  resignation  as  treas- 
urer of  the  National  Academy  of  Sciences,  to  take  eflect  on  May  1,  or  as  soon 
thereafter  as  my  successor  can  qualify.  It  has  been  a  great  pleasure  to  render 
to  the  Academy  such  service  as  I  could  as  treasurer  during  the  last  eight  years. 
It  is  now  necessary  that  I  should  be  able  to  devote  myself  exclusively  to  the 
completion  of  work  which  has  been  in  progress  for  many  years  in  connection 
with  the  United  States  Geological  Survey. 

With  high  appreciation  of  the  opportunity  for  connection  with  the  work  of 
the  Academy  for  so  many  years,  I  am, 
Very  sincerely  yours, 

WnrricAiT  Cross. 
ELECTIONS. 

The  annual  elections  were  held.  Mr.  C.  G.  Abbot  was  unanimously 
elected  home  secretary.  Mr.  F.  L.  Eansome  was  imanimously  elected 
treasurer.  Messrs.  J.  J.  Carty,  H.  H.  Donaldson,  and  Raymond  Pearl 
were  elected  members  of  the  council. 

The  following  new  members  were  elected: 

Joseph  Barrell,  Yale  University,  New  Haven,  Conn. 

(rary  Nathan  Calkins,  Columbia  University,  New  York. 

Heber  Doust  Curtis,  Lick  Observatory,  California. 

Gano  Dunn,  43  Exchange  Place,  New  York. 

Lawrence  Joseph  Henderson,  Harvard  University,  Cambridge, 
Mass. 

Reid  Hunt,  Harvard  University,  Cambridge,  Mass. 

Treat  Baldwin  Johnson,  Yale  University,  New  Haven,  Conn. 

Winthrop  John  Vanleuven  Osterhout,  Harvard  University,  Cam- 
bridge, Mass. 

Frederick  Hanley  Scares,  Mount  Wilson  Observatory,  Pasadena, 
Calif. 

William  Albert  Setchell,  University  of  California,  Berkeley,  Calif. 

George  Owen  Squier,  Major  General  United  States  Anny,  Wash- 
ington, D.  C. 

Augustus  Trowbridge,  Princeton  University,  Princeton,  N.  J. 

Oswald  Veblen,  Princeton  University,  Princeton,  N.  J. 

Ernest  Julius  Wilczynski,  University  of  Chicago,  Chicago,  HI. 
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Edwin  Bidwell  Wilson,  Massachusetts  Institute  of  Technology^ 
Cambridge,  Mass. 

The  home  secretary  was  requested  to  transmit  the  thanks  of  the 
Academy  to  the  Signal  Corps  of  the  United  States  Army,  the  Smith- 
sonian Institution,  the  Bureau  of  Standards,  and  to  the  Cosmos  Chib, 
for  the  courtesies  extended  during  the  meeting. 

ANNOUNCEMENT  OP  MEDALS. 

The  Academy  assembled  for  clinner  at  the  Wardman  Park  Init 
on  the  evening  of  April  29,  when  announcements  of  the  award  of 
medals  were  made  as  follows: 

The  Agassiz  Medal,  for  research  in  oceanography,  to  Albert  I, 
Prince  of  Monaco. 

The  Henry  Draper  Medal,  to  Charles  Fabry,  of  the  University  of 
Marseilles,  in  recognition  of  his  researches  in  physics  and  astronomy^ 
chiefly  by  means  of  interferometers. 

ACADEMY  OF  HUMANISTIC  SCIENCE. 

At  a  meeting  of  the  council  April  28, 1919,  Mr.  Breasted  presented 
the  following  statement  regarding  the  purpose  and  functions  of  :i 
National  Academy  of  Humanistic  Science: 

SCOPE,  PURPOSE,  AND  rUKCTIONS  OF  A  NATIONAL  ACADEMY  OF  HUMANISTIC  SCIENCF^ 

Scope, — The  prosecutiOD  of  research  In  the  career  and  activities  of  man  hla- 
torlcaUy  considered. 

Chronologically  such  research  would  hegln  with  the  emergence  of  man  as  att 
Implement-fashioning  creature  in  Quaternary  times,  correlating  with  the  work 
of  the  palaeontologist.  It  would  then  follow  his  successive  stages  of  the  humaa 
career,  always  with  careful  study  of  each  habitat,  through  the  rise  of  civiUza- 
tion  in  the  Near  East,  and  the  career  of  civilized  man,  ancient,  medieval,  and 
modern. 

Geographically  such  research  would  devote  Itself  primarily  though  nolL  ex- 
clusively to  the  areas  which  were  the  home  of  the  civilizations  from  which  we 
ourselves  have  descended,  that  is  Africa  and  Eurasia ;  but  also  America,  chieflr 
post-Columbian  America. 

Topically,  the  subjects  chiefly  included  in  such  research  would 
be  archaeology,  art,  philolog}^  literature,  history,  sociology,  econom- 
ics, and  philosophy. 

Personally  regarded,  such  research  would  include  only  men  en- 
gaged in  applying  modem  scientific  methods  of  investigation  and 
not  solely  the  creative  imagination,  as  in  the  case  of  artists,  archi- 
tects, and  writers,  who  would  not  be  included. 

Purpose. — ^The  correlation  of  all  research  in  the  career  of  mau^ 
resulting  eventually  in  the  articulation  of  the  course  of  historic 
civilization  with  the  evolutionary  stages  already  traceable  in  thfr 
prehuman  ages;  the  recovery  of  as  full  an  account  of  man's  career 
as  the  surviving  evidence  will  permit;  and  the  construction  of  a 
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basis  of  observed  fact  for  the  philosophical  consideration  of  the 
whole  vast  synthesis. 

Functions. — (1)  The  mutually  helpful  association  of  all  the  lead- 
ing scientific  men  engaged  in  the  researches  described.  They  now 
have  no  common  organization. 

(2)  To  serve  as  a  nationally  representative  body  of  men  engaged 
in  humanistic  research.  At  present  there  exists  no  such  American 
body  able  to  bring  its  influence  to  bear,  for  example,  on  such  a 
pressing  case  as  the  future  control  of  scientific  research  in  the  former 
Ottoman  Empire,  which  contains  the  lands  where  civilization  arose. 

(3)  To  serve  the  same  public  purpose  met  by  similar  organizations 
in  the  academies  of  Europe,  for  example,  the  Acad^mie  des  Inscrip- 
tions et  Belles-lettres,  in  France. 

(4)  The  guidance,  encouragement,  and  support  of  the  researches 
suggested. 

James  H.  Breasted. 

SCIENTIFIC  SESSIONS. 

MEETING  OP  APRIL  98-30,  X9i9- 

Monday,  April  28. 

morning  8ession. 

Alfred  G.  Mayor:  The  age  of  the  fringing  reef  of  Tutuila,  American  Samoa. 

Charles  D.  Walcott :  Seaweeds  and  sponges  of  the  Middle  Cambrian. 

Robert  G.  Aitken :  The  spectra  of  the  visual  binary  stars. 

George  E.  Hale,  F.  Ellerman,  S.  B.  Nicholson,  and  A.  H.  Joy :  The  magnetic 
polarity  of  sun  spots. 

Walter  S.  Adams  and  A.  H.  Joy :  The  motions  in  space  of  some  stars  of  high 
radial  velocity. 

Walter  S.  Adams  and  G.  StrOmberg :  The  use  of  the  spectroscopic  method  for 
•determining  the  parallaxes  of  the  brighter  stars. 

Adrlaan  van  Maanen  (introduced  by  George  E.  Hale)  :  Evidence  of  stream 
motion  afforded  by  the  faint  stars  in  the  Orion  nebula. 

Graham  Lusk  and  H.  V.  Atkinson :  The  production  of  fat  from  protein  after 
giving  meat  in  large  quantity  to  a  dog. 

William  S.  Halsted:  End-to-end  anastomosis  of  the  intestine — experimental 
study. 

Robert  M.  Yerkes  (Introduced  by  George  E.  Hale)  :  Psychological  examining 
In  the  United  States  Army. 

AFTERNOON    SESSION. 

Frederick  H.  Seares  (Introduced  by  George  E.  Hale)  :  Relation  between  color 
and  luminosity  for  stars  of  the  same  spectral  type. 

Frederick  H.  Seares,  A.  van  Maanen,  and  F.  Ellerman  (introduced  by  George 
E.  Hale) :  Deviations  of  the  8un*s  general  magnetic  field  from  that  of  a  uni- 
firmly  magnetized  sphere. 
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W.  W.  Campbell :  The  solar  corona. 

Herbert  E.  Gregory  (Introduced  by  W.  M.  Davis)  :  Plans  for  exploration  of 
the  Pacific 

Francis  G.  Beiedict,  W.  R.  Miles,  and  Alice  Johnson:  The  temperature  of 
the  human  skin. 

S.  J.  Meltzer  and  M.  Wollstein :  The  influence  of  degeneration  of  a  vagus 
nerve  upon  the  development  of  preumonta. 

Demonstration  of  war  research  problems  at  the  National  Bureau  of  Stand- 
ards. 

William  Ellery  Hale  Lecture,  by  James  Henry  Breasted,  Professor  of  EgM)t- 
ology  and  Oriental  History,  University  of  Chicago.  Subject:  The  origin  of 
civilization — From  the  old  stone  age  to  the  dawn  of  civilization. 

Reception  to  members  and  guests  at  the  United  States  National  Museum, 
National  Gallery  of  Art. 

Tuesday,  April  29. 
morning  session. 

Edwin  H.  Hall :  The  effect  of  great  pressure  on  the  electric  conductivity  and 
thermoelectric  properties  of  metals. 

Edwin  H.  Hall :  Comments  on  the  results  of  Bridgman's  experiments. 

Charles  Lane  Poor  (introduced  by  J.  S.  Ames)  :  Line  of  position  computer. 

Irving  Langmuir :  The  arrangement  of  electrons  in  atoms  and  molecules. 

Henry  F.  Osbom :  Palaeomastodon,  the  ancestor  of  the  long-Jawed  mastodons 
only. 

Henry  F.  Osbom:  Seventeen  skeletons  of  Moropus;  probable  habits  of  this 
animal. 

Thomas  B.  Osborne  and  Alfred  J.  Wakeman:  The  preparation  of  vitamine- 
free  proteins. 

Arthur  G.  Webster:  Tentative  results  in  interior  ballistics. 

Arthur  G.  Webster:  Tentative  results  in  elastic  hysteresis. 

Edwin  H.  Hall:  Thermal  conduction  in  metals,  from  the  standpoint  of  dual 
electric  conduction. 

Edwin  H.  Hall :  The  thermoelectric  equation  P=T  dV/dT  once  more. 

A.  O.  Leuschner  and  Sophia  H.  Levy :  Perturbations  of  minor  planets  discov- 
ered by  James  C.  Watson:  (104)  Clymene,  (106)  Dlone,  (168)  Sibylla,  (175) 
Andromache.    Read  by  title. 

Arthur  G.  Webster :  The  most  perfect  tuning  fork.  ^ 

Arthur  G.  Webster :  Angle  of  repose  of  wet  sand. 

Edward  Kasner :  Geometry  of  the  wave  equation. 

C.  G.  Abbot:  Rotating  projectiles  from  smooth-bore  guns  (illustrated). 

C.  G.  Abbot:  Means  for  measuring  the  speed  of  projectiles  in  flight  (illus- 
trated). 

C.  G.  Abbot :  Recent  simultaneous  measurements  of  the  solar  constant  of  ra- 
diation at  Mount  Wilson,  Calif.,  and  Calama,  Chile  (illustrated). 

John  C.  Merriam :  Human  remains  from  the  Pleistocene  of  Rancho  La  Brea 
(illustrated). 

A.  G.  Webster  (read  by  title)  :  On  the  equation  of  state  of  powder  gases  whose 
specific  heats  satisfy  the  law  of  Mallard  and  Lechatelier. 

William  Ellery  Hale  Lecture,  by  James  Henry  Breasted,  Professor  of  Egyp- 
tology and  Oriental  History,  University  of  Chicago.  Subject:  The  origin  of 
civilization — ^The  earliest  clvllizaton  and  its  transition  to  Europe. 
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Wednesday,  April  80. 

Joint  session  National  Academy  of  Sciences  with  National  Research  Council. 

George  E.  Hale :  The  past  work  and  future  plans  of  the  National  Research 
CounciL 

John  C.  Merriam:  The  Division  of  General  Relations,  Section  on  Relations 
with  Educational  Institutions  and  State  Oommittees. 

R.  A.  Millikan :  The  Division  of  Phsrsics,  Mathematics,  Astronomy,  and  Geo- 
physic& 

Dayton  G.  Miller:  Pressures  and  velocities,  internal  and  external,  due  to  the 
discharge  of  large  guns. 

E.  W.  Washburn :  The  Division  of  Chemistry  and  Chemical  Technology. 

A.  A.  Noyes:  Nitrate  investigations. 

Whitman  Cross:  The  Division  of  Geology  and  Geography, 

R.  G*.  Hussey :  The  Division  of  Medicine  and  Related  Sciences. 

R.  M.  Yerkes:  Psychology  in  relation  to  the  war. 

C.  E.  McClung :  The  Division  of  Agriculture,  Botany,  Forestry,  Zoology,  and 
Fisheries. 

G.  H.  Clevenger :  The  Division  of  Engineering. 

REPORT  OF  THE  AUTUMN  MEETING. 


The  autumn  meeting  of  the  Academy  was 

New  Haven,  Conn.,  on  November  10, 11,  and 

Fifty-five  members  were  in  attendance,  as 


Abbot,  O.  Q. 
Bailey,  L.  H. 
Benedict,  F.  Q. 
Boltwood,  B.  B. 
Bmnstead,  H.  A. 
Cannon,  W.  B. 
Cattell,  J.  McK. 
Chittenden,  R.  H. 
Cross,  Whitman 
Gnshing,  Harvey 
Dana,  E.  S. 
Davenport.  C.  B. 
Davis,  V7.  M. 
Day,  Arthur  L. 
Donaldson,  H.  H. 
Elkin,  W.  L. 
Flezner,  Simon 
Gomberg,  Moses 
Gooch,  F.  A, 


Han,  E.  H. 
Harrison,  R.  G. 
Hastings.  C.  S. 
Henderson,  L.  J. 
Howard,  L.  O. 
Jennings,  H.  S. 
Kasner,  Bdward 
Johnson,  T.  B. 
Lenschner,  A.  O. 
Lusk,  Graham 
Lyman,  Theodore 
Mayor,  A.  G. 
Meltzer,  S.  J. 
Mendel,  L.  B. 
Mendenhall,  0.  B. 
MiUikan,  R.  A. 
Morse,  E.  a 
Nichols,  B.  F. 
Noyes,  A.  A. 


held  at  Yale  University, 
12, 1919. 
follows : 

Osbom,  H.  F. 
Osborne,  T.  B. 
Parker,  G.  H. 
Pearl,  Raymond 
Prudden,  T.  M. 
Russell,  H.  N. 
Schuchert,  Charles 
Setchell,  W.  A. 
Squier,  G.  O. 
Stratton,  S.  V7. 
Trowbridge,  A. 
VerriU,  A.  E. 
Walcott,  C.  D. 
Webster,  A.  G. 
White,  H.  S. 
Wilson,  Edwin  B. 
Wood,  R.  W. 


BUSINESS  SESSIONS. 


The  president  announced  the  deaths  of  W.  G.  Farlow,  elected  to 
membership  in  the  Academy  in  1879 ;  Joseph  Barrell,  elected  in  1919 ; 
Lord  Rayleigh,  elected  foreign  associate  in  1898 ;  and  Emil  Fischer, 
elected  foreign  associate  in  1904. 


Digitized  by 


Google 


32         ANNUAL  REPORT  NATIONAL  ACADEMY  OF  SCIENCES,  1W9. 
SECTION  OP  SNGINBBRING  ESTABLISHED. 

The  home  secretary  stated  that  a  Section  of  Engineering  had  been 
established,  and  that  it  is  now  constituted  as  follows :  Messrs.  H.  L. 
Abbot,  J.  J.  Carty,  Gano  Dunn,  W.  F.  Durand,  J.  E.  Freeman,  H. 
M.  Howe,  F.  B.  Jewett,  G.  O.  Squier,  D.  W.  Taylor.  All  members  of 
the  Sections  of  Physics  and  Chemistry  were  given  an  opportunity  to 
remain  with  the  section  with  which  they  had  been  affiliated  or  to  be 
placed  in  the  Section  of  Engineering. 

AUDITING  COMMITTEE. 

Messrs.  L.  O.  Howard,  C.  E.  Mendenhall,  and  David  White  were 
appointed  to  audit  the  accounts  of  the  treasurer. 

EDITORIAL  BOARD. 

Messrs.  J.  C.  Merriam,  Gano  Dunn,  L.  J.  Henderson,  A.  L.  Day, 
and  W.  J.  V.  Osterhout  were  elected  members  and  Mr.  Raymond 
Pearl  was  reelected  chairman  of  the  editorial  board  of  the  Proceed- 
ings to  serve  for  three  years. 

The  following  cable,  prepared  by  the  foreign  secretary  at  the  re- 
quest of  the  president  and  forwarded  to  Nature,  was  read : 

The  president  of  the  National  Academy  of  Sciences  requests  me  to  offer  his 
congratulations  to  Nature  on  the  occasion  of  Its  Jubilee.  During  a  period  of 
specialization  Nature's  extensive  survey  of  the  progress  of  research  has  stimu- 
lated wider  vision  and  larger  effort  In  spite  of  r^>eated  discouragement  it 
has  urged  upon  the  statesmen  of  two  generations  the  vital  Importance  of 
science  to  the  Nation.  At  a  time  when  the  branches  of  science,  no  longer 
Isolated,  are  uniting,  in  common  channels,  and  when  governments,  once  un- 
appreclatlve,  are  recognizing  the  bearing  of  research  on  national  security  and 
public  welfare,  we  rejoice  in  Nature's  expanding  Influence  and  the  higher 
opportunities  for  service  opening  to  it  in  a  newly  ordered  world. 

THE  MARY  CLARK  THOMPSON  GOLD  MEDAL. 

The  president  reported  that  Mrs.  Mary  Clark  Thompson  had  com- 
pleted the  establishment  of  a  fund  amounting  to.  $10,000,  the  income 
of  which  it  to  be  applied  to  a  gold  medal  of  appropriate  design  to 
be  awarded  annually  by  the  Academy  for  the  most  important  serv- 
ices to  geology  and  palaeontology.  The  medal  is  to  be  known  as  the 
Mary  Clark  Thompson  Gold  Medal.  Mrs.  Thompson  previously 
gave  an  additional  $1,000  for  the  preliminary  expenses  of  dies,  etc 
The  following  resolution  in  acknowledgment  of  this  gift  was 
adopted : 

That  the  National  Academy  of  Sciences  express  to  Mrs.  Mary  Clark  Thompson 
the  appreciation  of  its  members,  especially  those  working  In  the  fields  of  geology 
and  paleontology,  for  this  munificent  gift  to  promote  the  recognition  of  researcb 
In  these  subiects. 
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AWARDS. 

In  accordance  with  the  recommendations  of  the  Henry  Draper 
committee,  the  following  grants  and  award  of  medal  were  ap- 
proved : 

1.  Four  hundred  dollars  to  Prof.  S.  A.  Mitchell,  director  of  the  Leander  Mc- 
Oormick  Observatory,  University  of  Virginia,  to  complete  the  purchase  of  a 
measuring  microscope  for  use  in  the  photographic  determination  of  stellar 
parallaxes,  on  the  basis  of  observations  made  with  the  27-inch  refracting  tele- 
scope. The  Academy  awarded  the  sum  of  $250  from  the  Draper  fund  to  Dr. 
Mitchell  in  1916  to  apply  on  the  purchase  of  this  instrument.  The  microscope 
cost  $650.  The  proposed  grant  of  $400  will  complete  the  purchase,  in  effect 
making  the  instrument  the  property  of  the  Academy,  and  Prof.  Mitchell  will 
devote  an  equivalent  sum,  $400,  to  the  other  needs  of  his  parallax  research. 

2.  Three  hundred  dollars  to  Dr.  Joel  Stebbins,  professor  of  astronomy  in  the 
University  of  Illinois,  to  assist  In  the  further  development  and  application  of 
the  photoelectric  cell  photometer. 

3.  Four  hundred  dollars  to  Dr.  Frank  Schlesinger,  director  of  the  Allegheny 
Observatory,  to  enable  him  to  test  an  automatic  zenith  camera  for  the  deter- 
mination of  terrestrial  latitudes  with  the  expectation  that  the  results  will  be 
more  accurate  than  any  hitherto  obtained  by  other  means.  It  is  proposed  that 
this  instrument  be  mounted,  at  least  temporarily,  at  the  International  Latitude 
Observatory,  Ukiah,  Calif.,  where  the  astronomer  in  charge,  Mr.  Neubauer, 
will  operate  it  for  a  year  or  two  as  a  labor  of  love.  The  grant  is  needed  to 
install  the  instrument  at  Ukiah  and  to  ipake  certain  auxiliary  apparatus 
required  in  its  operation. 

That  the  Henry  Draper  Gold  Medal  be  awarded  to  Alfred  Fowler,  F.  R.  S.^ 
professor  of  astrophysics,  Imperial  College,  South  Kensington,  London,  at  the 
time  of  the  stated  meeting  in  April,  1920,  for  his  researches  in  celestial  and 
laboratory  spectroscopy,  which  have  led  to  a  valuable  increase  of  our  knowl- 
edge of  sun  spots,  comets,  and  the  stars— especially  red  stars  of  Secchi*s 
Type  III. 

ORGANIZATION  OF  THE  NATIONAL  RESEARCH  COUNCIL. 

(Amended'  articles  of  the  organization  of  the  National  Research  Council,  ap- 
proved by  the  Council  of  the  National  Academy  of  Sciences.] 

AKTICLB  IV. — ^ADMINISTRATION. 

Section  1.  The  affairs  of  each  divkion  shall  be  administered  by  a 
chairman,  a  vice  chairman,  and  an  executive  committee,  of  which 
the  chairman  and  vice  chairman  shall  be  ex  officio  members -j 
all  of  whom  ohall  be  cloctod  annually  by  the  divioion  and  confirmed 
by  the  oxooutivo  board.  The  oificers  and  executive  corrmdttee  of  the 
Divisions  of  General  Relations  shall  he  appoim,ted  hy  the  executive 
hoard  for  such  periods  as  may  he  determmed  hy  the  hoa/rd^  except 
tJuit  the  foreign  secretary  of  the  National  Academy  of  Sciences  shall 
he  ex  offuAo  chairm/in  of  the  division  of  Foreign  Relations,  The 
officers  and  executive  committee  of  each  of  the  Di/oisions  of  Science 
and  Technology  shall  he  elected  hy  the  division  at  its  annual  meet- 
ing and  confirmed  hy  the  executive  hoard. 
166503'— 20— S.  Doc.  238. 66-2 3 
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ABTIGLB  IV. — ^ADMINISTRATION. 

Section  2,  The  affairs  of  the  National  Research  Council  shall  be 
administered  by  an  executive  board,  of  which  the  officers  of  the  coun- 
cil, the  president  and  home  secretary  of  the  National  Academy  of 
Sciences,  the  president  of  the  American  Association  for  the  Ad- 
vancement of  Science,  the  chairmen  and  vice  chairmen  of  the  Divi- 
sions of  Science  and  Technology,  and  the  chairmen  of  the  Divisions 
of  General  Relations  shall  be  ex  officio  members.  The  executive 
board  may  elect  additional  mombora  not  to  oxoocd  10  in-  numbof, 
who,  if  not  already  mcmboro  of  the  National  Boooarch  Council,  ohall 
bo  appointed  thereto,  in  aocordonoo  with  Article  V,  section  4.  /n 
the  absence  of  the  chairman  of  a  Division  of  General  Rehttums^  the 
vice  chairman  or  other  executive  officer  shall  represent  him..  The 
CoimciZ  of  the  National  Academy  of  Sciences  amd  the  exectUive  board 
of  the  National  Research  GoimcU^  m^eetmg  m  jovrU  session^  may 
nominate  additional  members  not  to  exceed  IS  in  number^  w7u>,  if  not 
already  members  of  the  National  Research  Cownoil^  shall  he  ap- 
pointed thereto^  m  wocordaaioe  with  Article  F,  section  4.  Chairmen 
of  the  National  Research  Cowncil^  upon  their  retirements  shaM  con- 
tim/ue  as  members  of  the  executi/ve  hoard  for  two  years  heyond  the 
period  of  their  appointment. 

ARnOLB  VI. — MEETINGS. 

Section  2.  The  executive  board  and  each  of  the  divioiono  the  divi- 
sions shall  hold  an  annual  mooting  annual  meetings,  at  which  oflSccpo 
ohall  bo  olootod,  at  tho  time  and  plaoo  of  the  annual  mooting  of  the 
oounoil,  unloQQ  othorwiso  dctcrminod  by  the  oxooutivo  board,  and 
Quoh  other  mootinga  oo  may  bo  required  for  tho  transaction  of  buai- 
nooa.  in  the  ca^e  of  the  Divisions  of  Science  and  Technology,  officers 
shall  he  elected;  such  other  meetings  may  he  called  as  may  he  required 
for  the  transaction  of  husiness.  The  annual  meeting  of  the  executive 
hoard  shall  be  held  in  April  in  the  city  of  Waehington. 

ARTICLE  Vm. — ^AMENDMENTS. 

Section  1.  Power  of  amendment  of  these  Articles  of  Organization 
shall  reside  in  the  Council  of  the  National  Academy  of  Sciences. 

KILEAUA  VOLCANO   INVESTIGATIONS. 

Department  of  Agriculture, 
Washington^  January  i5,  1919. 
Dr.  Charles  D.  Walcott, 

President  National  Academy  of  Sciences^ 

Washington^  D.  C. 
Dear  Dr.  Walcott  :  May  I  not  request  the  National  Academy  of 
Sciences  to  give  the  department  the  benefit  of  its  advice  with  refer- 
ence to  scientific  questions  involved  in  the  conduct  of  investigations 
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in  seismology  and  volcanology  to  be  carried  on  principally  at  the 
Kileaua  Volcano,  Hawaii,  and  elsewhere  as  the  circumstances  may 
warrant?  The  Congress  at  its  last  session  appropriated  $10,000  for 
this  purpose,  and  it  apparently  had  in  mind  the  transfer  to  Govern- 
ment support  and  direction  of  the  investigations  now  under  way  at 
this  volcano,  under  the  supervision  of  Dr.  T.  A.  Jagger,  which  are 
supported  by  the  Hawaii  Volcano  Research  Association.  The  depart- 
ment, tiirough  the  Weather  Bureau,  desires  to  inaugurate  the  work 
promptly  and  efficiently  and  to  secure  the  best  contributions  to  the 
science  of  volcanic  and  seismic  actions  that  may  be  possible  with  the 
limited  appropriation  available.  If  the  representatives  of  the  Acad- 
emy of  Sciences  designated  to  consider  this  probl^n  desire  further 
details  relative  to  the  questions  involved,  the  Chief  of  the  Weather 
Bureau  will  be  very  glad  to  cooperate  with  them  in  every  feasible  way. 
I  shall  appreciate  it  if  you  will  give  the  matter  your  early  and  favor- 
able consideration. 

Very  truly  yours,  D.  F.  Houston,  Secretary. 


January  20,  1919. 
Hon.  D.  F.  Houston, 

Secretary  of  Agriculture^ 

Washmgton^  D.  C. 
DsAB  Mr.  Houston  :  I  have  your  letter  of  January  18,  1919,  re- 
questing the  National  Academy  of  Sciences  to  advise  you  with  ref- 
erence to  scientific  questions  involved  in  the  conduct  of  investigations 
in  seismology  and  volcanology  to  be  carried  on  at  the  Kileaua  Vol- 
cano, Hawaii,  and  elsewhere.  The  matter  will  be  taken  up  at  once 
and  will  be  given  full  consideration. 
Very  sincerely  yours, 

Chas.  D.  Waloott,  President. 


Washington,  D.  C,  February  12^  1919 
Dr.  Charles  D.  Walcott, 

President  National  Academy  of  Sciences^ 

Smithsonian  Institution^  Washington^  D,  C. 
Dear  Sir  :  The  committee  appointed  by  you  to  respond  to  the  re- 
quest of  the  Secretary  of  Agriculture  for  advice  as  to  the  conduct 
by  the  Weather  Bureau  of  the  Kilauea  Volcano  Observatory  and  of 
similar  investigations  elsewhere,  in  order  to  "  secure  the  best  con- 
tributions to  the  sciences  of  volcanic  and  seismic  action  that  may 
be  possible  with  the  limited  appropriation  available,"  met  at  the 
Smithsonian  Institution  on  February  3.  The  chairman  had  mean- 
while secured  from  the  Chief  of  the  Weather  Bureau  the  data  essen- 
tial lo  an  understanding  of  the  existing  situation  and  had  held  in- 
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formal  consultation  with  some  members  of  the  committee.  After 
a  careful  consideration  of  this  material,  the  committee  desires  to 
submit  the  following  preliminary  report  on  one  phase  of  the  sub- 
ject, where  prompt  action  is  desirable. 

1.  Assumption  by  the  Weather  Bureau  of  the  work  at  the  KUauea 
Observatory. — The  committee  recognizes  the  importance  of  the  woA 
hitherto  accomplished  at  the  Kilauea  Observatory  under  the  aus- 
pices of  the  Hawaiian  Volcano  Research  Association  and  the  direc- 
tion of  Dr.  T.  A.  Jaggar,  jr.  It  also  recognizes  the  great  impor- 
tance of  maintaining  continuity  in  the  observations  and  records 
of  the  observatory.  This  continuity  appears  to  be  endangered  and 
the  committee  earnestly  reconmiends  that  the  Department  of  Agri- 
culture, through  the  Weather  Bureau,  should  immediately  take  con- 
trol and  provide  for  the  iminterrupted  continuance  of  the  present 
program  of  observations  and  records  imtil  opportimity  has  been 
given  for  a  thorough  study  of  the  opportunities  for  research  in 
volcanism  and  seismology  in  this  and  adjacent  regions,  and  the  pos- 
sible agencies  through  which  a  concordant  and  effective  program 
can  be  carried  out.  The  agreement  already  reached  between  the  de- 
partment and  the  Hawaiian  Volcano  Research  Association  appears 
to  furnish  an  appropriate  basis  upon  which  the  Weather  Bureau  can 
assume  control  of  the  Kilauea  Observatory. 

2.  The  future  administ7'atiof)>  of  the  work  — ^The  broad  request  of 
the  Secretary  of  Agriculture  for  advice  as  to  the  scientific  problems 
involved  in  the  conduct  of  the  work  in  question,  in  order  to  secure 
the  best  results  possible  under  the  available  appropriation  by  Con- 
gress, requires  more  mature  consideration  on  the  part  of  the  com- 
mittee. It  will  give  careful  consideration  to  this  matter  and  submit 
its  full  report  as  soon  as  possible. 

For  the  committee : 

Whitman  Cross,  Chairman. 


February  12,  1919. 
Hon.  D.  F.  Houston, 

Secretary  of  Agriculture^ 

Washington^  D.  C. 
Dear  Mr.  Houston:  Referring  again  to  your  letter  of  January 
18,  1919,  requesting  the  National  Academy  of  Sciences  to  advise  you 
with  reference  to  scientific  questions  involved  in  the  conduct  of  in- 
vestigations in  seismology  and  volcanology  to  be  carried  on  at  the 
Kileaua  Volcano,  Hawaii,  and  elsewhere,  I  take  pleasure  in  hand- 
ing you  a  brief  report  furnished  me  by  the  special  committee  ap- 
pointed to  consider  the  question  for  the  Academy,  with  a  recom- 
mendation regarding  the  continuing  of  the  work.     You  will  note 


Digitized  by 


Google 


AUTUMN  MEETING.  37 

the  committee  is  going  further  in  the  matter  and  that  you  will  have 

a  full  report  with  recommendations  for  the  future  administration 

of  the  work. 

Very  sincerely  yours, 

Chas.  D.  Walcott,  President. 

PRESENTATION  OF  ELLIOT   MEDAL. 

At  the  dinner  held  at  the  Hotel  Taft  on  November  11  the  Daniel 
Giraud  Elliot  medal  and  honorarium  was  presented  to  Mr.  C.  Wil- 
liam Beebe,  of  the  American  Museum  of  Natural  History,  New 
York,  for  his  work,  Monograph  of  the  Pheasants.  Dr.  Osborn, 
chairman  of  the  committee  on  the  award  of  the  Elliot  medal,  out- 
lined briefly  the  history  and  purpose  of  this  award,  and  Mr.  Beebe 
responded,  giving  a  short,  interesting  talk  about  his  researches  on 
pheasants. 

AWARD   PUBLIC   WELFARE   MEDAL. 

Immediately  following  the  dinner,  President  Walcott  presented 
the  following  recommendation  from  the  coimcil,  which  was  unani- 
mously adopted: 

That  the  medal  for  Eminence  in  the  Application  of  Science  to  the  Public 
Welfare  be  awarded  to  Herbert  C.  Hoover  at  the  annual  meeting  in  April, 
1920,  for  his  applicaticms  of  science  in  the  conaervation.  selection,  and  distri- 
bution of  food. 

YALE  UNIVERSITY. 

The  following  resolution  was  unanimously  adopted  at  the  close 
of  the  business  session  on  November  11 : 

That  the  home  secretary  be  requested  to  transmit  the  thanks  of  the  Academy 
to  Yale .  University,  President  Hadley.  the  board  of  governors  of  the  Gradu- 
ates' Club,  and  to  the  members  of  the  Academy  forming  the  local  committee 
for  the  courtesies  extended  to  the  members  of  the  National  Academy  of  Sci- 
ences during  the  autumn  meeting  of  1919. 

SCIENTIFIC    SESSIONS. 
MEETING  OP  NOVEMBER  zo-ia,  1919. 

The  scientific  sessions  of  the  Academy  were  held  in  the  Osborn 
Zoological  Laboratory,  Sachem  and  Prospect  Streets,  New  Haven, 

Monday,  No\t:mber  10. 

SCnCNTIFIC  PAPERS. 

W.  M.  Davis :  Four  cliff  islands  in  the  coral  seas. 

EMward  Kasner :  Some  new  theorems  in  the  dynamics  of  a  particle. 

Henry  Laurens  and  Henry  D.  Hooker  (by  invitation)  :  The  relative  physio- 
logical efficiency  of  i^pectral  lights  of  equal  radiant  energy  content. 

Richard  S.  Lull  (by  invitation)  :  A  study  in  synthetic  paleontology. 

Yandell  Henderson  (by  invitation)  :  The  adjustment  to  the  barometer  of 
the  haemato-respiratory  functions  in  man. 
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George  A.  Baitsell  (by  invitation) :  Development  of  connective  tissue  in  the 
amphibian  embryo. 

C.  G.  Abbot :  A  new  method  for  determining  the  solar  constant  of  radiation. 

Leigh  Page  (by  invitation)  :  A  kinematic  interpretation  of  electromagiietism. 

Charles  B.  Davenport  and  Albert  G.  Love:  Defects  found  in  drafted  men. 

James  B.  Murphy  (by  invitation)  :  The  effect  of  physical  agents  on  the 
resistance  of  mice  to  cancer. 

John  M.  Clarke :  Some  restorations  of  extinct  vertebratea  The  great  sponge 
colonies  of  the  Devonian ;  their  origin,  rise,  and  disappearance. 

Henry  G.  Barbour  and  J.  B.  Herrmann  (by  invitation)  :  On  the  mechanism 
of  fever  reduction  by  drugs. 

Edwin  H.  Hall :  The  Thompson  effect  from  the  point  of  view  of  dual  electric 
conductivity. 

Tuesday,  November  11. 
scientific  papers. 

Alois  F.  Kovarik  (by  invitation)  :  A  statistical  method  for  studying  the  radia- 
tions from  radioactive  substances  and  the  X  rays. 

M.  C.  Wintemitz  (by  invitation)  :  Anatomical  changes  in  the  respiratory  tract 
associated  with  acid  insufflation. 

Francis  G.  Blake  (by  invitation)  :  Experimental  pneumonia  in  monkeys. 

R.  A.  Milllkan :  The  extension  of  the  ultra-violet  spectrum.  The  effect  upon 
an  atom  of  the  passage  of  an  alpha  ray  through  it 

Hideyo  Noguchi  (by  invitation)  :  L^tospira  icteroides  and  yellow  fever. 

H.  H.  Laughlin  (by  invitation) :  Calculating  ancestral  influence  in  man. 

Frank  P.  Underhill,  James  A.  Honeij,  and  L.  Jean  Bogert  (by  invitation) : 
Calcium  and  magnesium  metabolism  in  certain  diseases. 

Henry  Fairfield  Osborn  and  Charles  Craig  Mook :  Reconstruction  of  the  skele- 
ton of  the  sauropod  dinosaur  Camarasaurus  Cope  (Morosaurus  Marsh). 

William  K.  Gregory  (communicated  by  H.  F.  Osborn)  :  Restoration  of  Cama- 
rasaurus and  life  model. 

William  Diller  Matthew  (communicated  by  H.  F.  Osborn)  :  Plato's  Atlantis  in 
paleogeography.     (Read  by  title.) 

Simon  Flexner:  Lethargic  encephalitis  and  poliomyelitis. 

A.  G.  Mayor :  The  history  of  the  coral  reefs  of  Tutulla,  Samoa.  Biographical 
notice  of  Dr.  Samuel  Hubbard  Scudder,  1837-1911.     (Read  by  title.) 

R.  A.  Daly  (by  Invitation) :  Changes  of  land  and  ocean  levels. 

Samuel  Randall  Detwiler  (by  invitation)  :  On  hyperplasia  of  nerve  centers 
resulting  from  excessive  peripheral  loading. 

T.  B.  Osborne :  Concentration  of  the  water  soluble  vltamine  or  yeast. 

G.  P.  Clinton  (by  Invitation)  :  The  manner  of  Infection  of  the  white  pine  by 
the  blister  rust.  Wltli  demonstrations  at  the  Connecticut  Agricultural  Experi- 
ment Station. 

T.  B.  Osborne  and  Lafayette  B.  Mendel :  Certain  chemical  properties  of  foods 
and  their  relation  to  nutrition.  With  demonstrations  at  the  Connecticut  Agri- 
cultural Experiment  Station. 

F.  Ltthnis  (introduced  by  Raymond  Pearl)  :  Studies  upon  the  life  cycles  of  the 
bacteria.     (Read  by  title.) 

Edward  W.  Nelson  (Introduced  by  C.  D.  Walcott)  :  Lower  California  and  its 
natural  resources.     (Read  by  title.) 

F.  W.  Clarke:  A  recalculation  of  the  atomic  weights.     (Read  by  title.) 

Edwin  R.  A.  Sellgraan:  Biographical  memoir  of  Richmond  Mayo-Smlth. 
(Read  by  title.) 
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B.  S.  Lull :  Biographical  memoir  of  Samuel  Wendell  Williston.  (Bead  by 
title.) 

Thomas  Chowder  Chamberlin :  Biographical  memoir  of  Charles  B.  Van  Hlse. 
(Bead  by  title.) 

Edward  S.  Morse:  Biographical  memoir  of  Charles  S.  Minot  (Bead  by 
title.) 

The  last  three  papers  of  the  session  were  presented  in  the  auditorium  of  the 
Connecticut  Agricultural  Experiment  Station. 

Wednesday,  November  12. 

SCnCNTIFIC  PAFEB8. 

Baymond  Pearl :  On  the  embryological  basis  of  human  mortality. 
E.  W.  Brown  (by  Invitation) :  Jupiter's  five  attendant  planets. 

C.  C.  Little  (by  invitation)  :  Notes  on  human  sex  ratio.     (Bead  by  title.) 

A.  M.  Banta  (by  invitation) :  Sex  intergrades  and  their  peculiar  inheritance. 
(Bead  by  titie.) 

J.  K.  Whlttemore  (by  Invitation) :  The  starting  of  a  ship  under  constant 
power. 

Lorande  Loss  Woodruff  (by  invitation) :  Endomixis  in  relation  to  selection 
in  paramecia.    (Bead  by  title.) 

Arthur  A.  Noyes  and  Duncan  Maclnnes :  The  activities  of  the  ions  of  largely 
ionized  substances. 

Francis  G.  Benedict:  The  basal  metabolism  of  boys  from  1  to  IS  years  of 
age. 

DECEASED  MEMBERS. 

GBORGB  FRANCIS  ATKINSON. 

Prof.  George  Francis  Atkinson,  elected  a  member  of  the  Academy 
in  the  spring  of  1918,  died  in  Tacoma,  Wash.,  on  November  14, 1918, 
while  engaged  in  an  investigation  of  the  basidiomycetes  of  the  Pacific 
coast  region.  He  was  bom  in  Raisinville,  Mich.,  on  January  26, 1854. 
He  studied  at  Olivet  College,  Mich.,  and  at  Cornell  University, 
graduating  at  Cornell  in  1885,  and  occupied  professorial  positions 
thereafter  until  his  death,  being  zoological  professor  at  the  Uni- 
versity of  North  Carolina  from  1885  to  1888,  professor  of  both 
zoology  and  botany  at  the  University  of  South  Carolina  1888  and 
1889,  professor  of  botany  and  biology  at  the  Alabama  Polytechnic 
Institute,  1889  to  1892,  and  at  Cornell  University  in  botany  from 
1892,  first  as  assistant  professor  and  from  1896  as  professor,  and  as 
head  of  the  botanical  department;  during  most  of  this  period  he 
served  also  as  botanist  of  the  Cornell  University  Agricultural  Ex- 
periment Station.  He  was  one  of  the  original  members  of  the  Bo- 
tanical Society  of  America,  and  president  of  that  society  in  1907-8 ; 
editorial  duties  included  membership  in  the  advisory  committee  on 
the  publication  of  North  American  Flora  by  the  New  York  Botani- 
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cal  Garden  and  as  associate  editor  of  the  Botanical  Gazette,  and  he 
was  a  delegate  to  botanical  congresses  held  in  Europe  in  1905  and 
1910. 

Prof.  Atkinson  was  a  highly  successful  teadier  and  he  trained 
many  students  who  are  making  noteworthy  contributions  to  botani- 
cal science,  and  occupying  important  positions  in  educational  institu- 
tions. His  writings,  principally  botanical,  are  voluminous  and  are 
widely  known  and  appreciated;  these  include  several  text-books  as 
well  as  many  articles  in  journals  and  in  publications  of  learned  socie- 
ties. His  most  important  original  investigations,  and  those  of  whidi 
he  was  fondest,  were  in  the  basidiomycetes,  on  which  he  was  engaged 
at  the  time  of  his  death. 

His  first  important  mycologieal  work  was  done  in  connection  with 
plant  diseases  in  the  South,  where  he  was  particularly  successful  in 
tracing  the  causative  organisms  and  working  out  their  life  histories. 
At  the  same  time  he  became  familiar  with  a  great  variety  of  parasitic 
fungi,  which  knowledge  served  him  well  during  later  years  while 
connected  with  the  Cornell  Agricultural  Experiment  Station. 

Soon  after  coming  to  Cornell  he  became  deeply  interested  in  the 
larger  fleshy  and  woody  fungi,  which  interest  he  never  entirely  lost, 
although  at  times  it  was  overshadowed  by  cytological  and  plant- 
breeding  investigations.  Large  collections  were  made  of  these  groups 
of  fungi  in  New  York,  North  Carolina,  Europe,  and  elsewhere, 
accompanied  by  field  notes  and  handsome  photographs,  and  a  book 
on  the  edible  and  poisonous  species  was  prepared  and  published. 
Most  of  his  mycologieal  notes  and  researches,  however,  were  left  in 
manuscript  form. 

A  few  years  ago.  Prof.  Atkinson  was  given  an  opportunity  to  com- 
plete his  studies  of  the  higher  fungi  and  put  them  in  shape  for  pub- 
lication, and  it  is  extremely  imfortunate  that  his  untimely  death 
prevented  this  from  being  accomplished.  Although  a  taxonomist  by 
necessity,  he  was  a  morphologist  by  choice  and  training,  and  his  re- 
searches in  the  fungi  were  particularly  valuable  on  this  account. 

Prof.  Atkinson  excelled  as  a  teacher  of  graduate  students,  and, 
when  all  his  other  work  has  been  forgotten,  he  will  live  in  the  work 
and  in  the  hearts  of  the  numerous  botanical  investigators  who  have 
been  trained  in  his  laboratories.  He  was  an  inspiring  lecturer,  a 
clear  and  forceful  writer,  an  energetic  and  appreciative  leader,  and  a 
sympathetic  and  helpiul  friend.  He  set  the  pace ;  he  was  keenly  in- 
terested in  the  work  of  his  pupils;  he  was  quick  to  interpret  the  phe- 
nomena observed;  he  was  always  ready  to  help  and  encourage  the 
struggling  student,  and  to  rejoice  with  him  when  a  new  discovery 
was  made  or  a  difficulty  overcome. 
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JOSEPH  BARRBLL. 
By  Charles  Schuchebt,  Tale  University. 
[Taken  from  Science,  n.  s.  vol.  49,  No.  1278,  June  27,  1919.] 

American  geology  has  lost  one  of  its  foremost  leaders,  one  who 
promised  to  stand  as  high  as  the  highest.  Prof.  Barrell's  other  col- 
leagues will  undoubtedly  agree  with  Prof.  T.  C.  Chamberlin  when 
he  says :  "^  We  had  come  to  look  upon  him  as  one  of  the  most  promis- 
ing leaders  in  the  deeper  problems  of  earth  science.  We  feel  that  his 
early  departure  is  a  very  sad  loss  to  our  profession  not  only,  but 
to  the  whole  group  of  sciences  that  center  in  the  earth  and  its  con- 
stitution." 

Only  a  few  days  before  his  death  there  came  to  him  the  news  of 
the  highest  honor  that  can  be  given  to  an  American  scientist — 
election  to  the  National  Academy  of  Sciences.  His  election,  further- 
more, was  by  a  unanimous  vote  of  the  academicians  present  at  the 
April  meeting  in  Washington,  and  such  a  vote  is  rare  in  the 
Academy. 

Joseph  Barrell,  the  son  of  a  farmer,  was  bom  at  Xew  Providence, 
N.  J.,  December  15,  1869,  and  died  of  pneumonia  and  spinal  menin- 
gitis in  Nev  Haven  on  May  4,  1919.  He  leaves  a  wife  and  four 
sons.  Standing  5  feet  10.5  inches  in  height,  of  the  blue-eyed  Nordic 
type,  with  a  full  head  of  wavy,  light-brown  hair,  he  was  spare  and 
slender  in  build,  but  characterized  by  great  muscular  strength  in 
comparison  to  body  weight.  He  was  of  the  eighth  American  genera- 
tion from  the  Puritan  George  Barrell,  who  migrated  from  Suffolk, 
England,  and  settled  at  Boston  in  1637.  This  first  American  Bar- 
rell began  as  a  cooper,  but  most  of  his  descendants  have  been  sea- 
going people  and  shipping  merchants.  The  most  widely  known 
and  wealthiest  was  Joseph  Barrell,  of  Boston,  after  whom  the  sub- 
ject of  our  sketch,  his  great  grandson,  was  named.  This  Joseph 
Barrell  is  said  to  have  "early  espoused  and  firmly  maintained  the 
cause  of  his  country,"  and  for  a  time  represented  the  town  of  Boston 
in  the  State  legislature.  It  was  in  his  splendid  home  that  Gen. 
George  Washington  was  entertained  during  his  visit  to  Boston. 

Prof.  Barrell  received  the  first  part  of  his  collegiate  education  at 
Lehigh  University,  taking  in  due  course  its  B.  S.,  E.  M.,  and  M.  S. 
degrees,  and  in  1916  this  institution  gave  him  its  doctorate  of 
science.  From  1893  to  1897  he  was  instructor  in  mining  and  metal- 
lurgy at  his  alma  mater,  and  then  was  given  leave  of  absence  to  go 
to  Yale  for  graduate  studies  in  geology,  taking  his  Ph.  D.  degree  in 
1900.  Returning  to  Lehigh,  he  was  made  assistant  professor  of 
geology,  and  for  three  years  taught  not  only  geology  but  zoology 
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as  well.  In  1903  he  was  called  to  Yale  as  assistant  professor  of 
geology  and  in  1908  promoted  to  the  chair  in  structural  geology.  In 
the  geological  department  at  Yale  he  was  a  unifying  force  and  a 
tower  of  strength.  During  the  summer  months  from  1893  onward 
Barrell  spent  nearly  all  the  time  in  the  field,  working  at  first  as 
an  engineer  in  the  coal  mines  of  Pennsylvania,  then  in  the  mines  of 
Butte,  Mont.,  devoting  one  summer  to  the  geology  of  .southern 
Europe,  and  later  studying  widely  the  geology  of  the  Appalachians 
and  of  the  New  England  States. 

Prof.  Barren's  first  publications,  in  1899  to  1900,  deal  with  min- 
ing, but  since  1901  nearly  all  his  work  has  been  in  geology.  His 
bibliogniphy  has  upward  of  45  titles,  totaling  more  than  1,500 
pages.  Several  articles  remain  unpublished,  at  least  two  of  which 
it  is  hoped  to  print  during  this  year.  A  more  detailed  account  of 
his  life  and  work  will  appear  in  an  autumn  number  of  the  American 
Journal  of  Science. 

Barren's  most  important  work  has  to  do  with  the  strength  of  the 
eai-th's  crust.  The  series  of  papers  bearing  that  title  examine  into 
"the  mechanics  of  the  earth  considered  as  a  body  under  stress, 
owing  to  the  variation  of  density  and  form  which  mark  its  outer 
shell."  He  was  all  the  more  able  to  handle  this  most  difficult  sub- 
ject because  of  his  thorough  training  in  engineering  at  Lehigh.  His 
last  work  along  this  line  will  be  published  this  fall.  From  the  manu- 
script we  learn  that  "  The  larger  features  of  the  earth's  surface  are 
sustained  in  solid  flotation,  and  at  some  depth  the  strains  due  to 
the  unequal  elevations  largely  disappear,  the  elevations  being  com- 
pensated by  variations  of  density  within  the  crust.  In  consequence, 
the  subcrustal  shell  is  subjected  to  but  little  else  than  hydrostatic 
pressure."  Isostatic  balance  is,  however,  not  everywhere  in  adjust- 
ment, but  the  adjustments  are  held  to  be  irregular  and  imperfect 
in  distribution  and  mostly  concentrated  in  the  outer  one-hundredth 
of  the  earth's  radius,  with  a  tendency  to  progressively  disappear 
with  depth.  On  the  other  hand,  "the  outer  crust  is  very  strong, 
capable  of  supporting  individual  mountains,  limited  mountain 
ranges,  and  erosion  features  of  corresponding  magnitude." 

Barrell  also  did  much  toward  working  out  the  criteria  by  which 
the  climates,  marine  deltas,  and  geographies  of  the  geologic  past 
may  be  discerned  in  the  sediments  or  stratified  rocks  that  make  up 
the  greater  portion  of  the  geologic  record.  This  work  brings  out 
especially  the  importance  in  earth  history  of  the  ancient  formations 
laid  down  upon  the  lands  by  the  fresh  waters  and  the  wind,  in 
contradistinction  to  those  deposited  by  the  seas  and  oceans. 

The  length  of  geologic  time  wag  another  problem  that  deeply 
interested  Barrell.  In  his  Rhythms  and  the  Measurements  of  Geolo- 
gic Time,  he  came  to  the  conclusion  that  through  the  rythmic  oscil- 
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Jations  of  the  terrestrial  processes  which  the  earth  has  undergone, 
its  age  is  many  times  greater  than  even  geologists  in  general  have 
imagined — in  fact,  that  it  is  of  the  order  of  about  1,500,000,000 
years. 

A  fourth  line  of  research  which  occupied  Barrell  was  the  origin 
and  genesis  of  the  earth,  and  here  he  extended  in  modified  form 
the  Chamberlin-Moulton  planetesimal  hypothesis,  i.  e.,  that  the 
planets  and  their  moons  arose  out  of  the  sun  during  a  time  of 
induced  tidal  disruption.  Some  of  his  best  work  was  to  develop 
along  this  line,  and  an  extensive  manuscript  on  The  Genesis  of  the 
Earth  is  ready  for  publication. 

Since  1913  Barrell  has  on  a  number  of  occasions  taken  opportu- 
nity to  point  out  that  the  supposed  Mesozoic  peneplain  of  southern 
New  England  was  in  reality  "  stair-like  or  terraced  in  its  character, 
facing  the  sea,  and  bore  the  marks  of  ultimate  control  by  marine 
denudation.  These  terraces  (more  than  five  in  number)  are  now 
dismantled  by  erosion  except  in  regions  favored  by  the  presence  of 
broadly  developed  resistant  rock  structures,  ♦  *  ♦  All  are  re- 
garded as  younger  than  the  Miocene."  With  this  view,  he  adds,  we 
get  "a  suggestion  of  the  geological  rapidity  of  completion  of  an 
erosion  cycle  in  a  region  near  the  sea  and  of  a  sequence  of  diastrophic 
rhythms  there  recorded."  Here,  too,  there  is  considerable  manu- 
script that  will  be  published  later  on. 

Finally  the  evolutionary  problems  connected  with  paleontology 
claimed  his  interest,  and  he  has  presented  evidence  to  show  that 
fishes  probably  arose  in  the  early  Paleozoic  in  the  fresh  waters  of 
the  lands,  and  thence  migrated  to  the  seas.  Also  that  lungs  devel- 
oped out  of  air  bladders  in  water-breathing  animals  caught  in  re- 
current epochs  of  semiaridity.  Such  great  environmental  changes 
brought  about  the  necessity  for  change  from  a  water  habitat  to  sea- 
sonal dry  ones,  and  hence  "the  piscine  fauna  which  endured  these 
conditions  came  through  profoundly  changed."  The  primitive 
sharks  of  Silurian  time,  having  no  air  bladder,  "were  driven  to  the 
seas.  The  fresh-water  fishes  which  remained  were  ganoids  and 
dipnoans,  fishes  with  air  bladders  efficient  for  the  direct  use  of  air." 
Finally,  from  cross-opterygian  ganoids,  under  the  stimulus  of  the 
semiaridity  of  the  Devonian,  there  emerged  the  amphibians,  able  to 
carry  forward  their  activities  as  terrestrial  animals. 

Similarly  he  held  that  man  was  brought  to  his  present  high 
physical  and  mental  state  not  merely  as  the  "  product  of  time  and 
life  "  but  that  he  is  "  peculiarly  a  child  of  the  earth  and  is  bom  of 
her  vicissitudes."  The  changing  climates  during  the  Pliocene  and 
Pleistocene,  acting  upon  the  vegetation  of  these  times,  caused  the 
prevalent  forests  of  Asia,  he  thinks,  to  dwindle  away,  producing^ 
"a  rigorous  natural  selection,  which  transformed  an  ape,  largely 
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arboreal  and  frUgivorous  in  habits,  into  a  powerful,  terrestrial,  bi- 
pedal primate,  largely  carnivorous  in  habit,  banding  together  in 
the  struggle  for  existence,  and  by  that  means  achieving  success  in 
chase  and  war.  The  gradual  elimination,  first  of  the  food  of  the 
forests,  lastly  of  the  refuge  of  the  trees,  through  increasing  semi- 
aridity,  would  have  been  a  compelling  cause  as  mandatory  as  the 
semiaridity  which  compelled  the  emergence  of  vertebrates  from  the 
waters,  transforming  fishes  into  amphibians." 

GEORGE  FERDINAND  BECKER. 
By  Abthur  L.  Day. 

With  the  death  of  Dr.  George  Ferdinand  Becker  on  April -SO^ 
1919,  the  Greological  Society  of  America  loses  an  ex-president  and 
one  of  its  original  fellows.  He  died  at  his  home  in  Washington,  at 
the  age  of  72  yeai's. 

Any  memorial  of  Dr.  Becker's  service  to  geology  or  to  the  society 
in  which  he  was  most  active  throughout  his  career,  must  begin  with 
a  sincere  tribute  of  respect  and  honor  to  one  of  the  last  of  tliat 
splendid  group  of  pioneer  geologists  which  was  brought  together 
by  the  famous  Survey  of  the  Fortieth  Parallel,  the  founders  of  the 
United  States  Geological  Survey.  Clarence  King,  the  central  fig- 
ure of  the  group,  has  long  since  gone  from  among  us;  but  his  three 
distinguished  collaborators,  Emmons,  Hague,  and  Becker,  have  but 
lately  finished  their  tasks  and  left  to  other  hands  the  great  problem*^ 
which  they  so  courageously  mapped  out. 

Like  most  of  the  pioneer  thinkers,  now  unhappily  very  few  in 
number.  Dr.  Becker  was  by  necessity  the  master  of  several  fields 
of  scientific  research.  He  possessed  an  excellent  working  knowledge 
of  mathematics,  physics,  chemistry,  and  geology,  and  used  all  these 
with  the  greatest  freedom  and  effectiveness  through  all  of  his  work. 
With  the  possible  exception  of  Gilbert,  there  was  no  man  of  his  time 
in  the  Washington  geological  world  who  possessed  greater  versatility 
in  discussion  or  such  breadth  of  view.  In  consequence  of  this,  no 
problem  was  ever  brought  to  his  attention,  whether  in  private  coun- 
cil or  in  the  more  formal  atmosphere  of  the  Geological  Society,  to 
which  he  was  not  at  once  ready  to  contribute  some  fertile  suggestion 
or  some  novel  viewpoint. 

It  has  sometimes  been  said — and,  I  think,  rightly — that  his  formal 
papers,  both  in  oral  presentation  and  in  print,  lost  something  of  their 
effectiveness  through  an  assumption  that  his  listeners  and  readers 
were  equally  well  equipped  in  all  of  these  sciences;  and  it  is  cer- 
tainly true  that  his  most  important  contribution  to  theoretical 
•geology,  if  it  may  be  so  called  (Finite  Homogeneous  Strain,  Flow, 
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and  Rupture  of  Rocks,  1893),  was  twice  republished  with  popular 
or  field  illustrations  in  place  of  the  rigid  mathematical  demonstra- 
tion, because  the  conclusions  would  not  "clinch"  in  their  mathe- 
matical form. 

That  this  versatility  was  strenuously  cultivated  by  him,  rather 
than  an  accidental  product  of  early  studies,  is  shown  by  the  fact 
that  the  scientific  man  whom  of  all  his  contemporaries  he  most  ad- 
mired was  Lord  Kelvin,  a  man  always  distinguished  for  extraor- 
dinary breadth  of  view.  He  by  no  means  always  shared  Kelvin's 
conclusions,  particularly  in  his  investigation  of  the  age  of  the  earth 
and  kindred  subjects,  but  his  admiration  for  the  pertinence  and 
breadth  of  Kelvin's  reasoning  was  outspoken. 

Dr.  Becker's  death  just  at  the  close  of  the  Great  War,  in  which  he 
took  the  keenest  interest  throughout,  recalls  to  mind  an  even  more 
personal  quality.  He  was  practically  without  fear  and  often  ex- 
pressed the  impulse  of  his  heart — ^namely,  that  next  to  being  a  stu- 
dent of  the  interior  of  the  earth  he  would  choose  to  be  an  Army 
officer  in  the  field.  Dr.  Becker  visited  the  Philippines  in  1898  with 
the  United  States  forces  under  command  of  Gen.  then  Maj.  J. 
Franklin  Bell  and  saw  a  considerable  portion  of  the  Philippine  in- 
surrection of  that  year.  In  Maj.  Bell's  official  report  to  Maj.  Gen. 
McArthur,  commanding  the  Second  Division  of  the  Eighth  Anny 
Corps,  the  following  interesting  paragraphs  occur  under  date  of 
February  11,  1898 : 

I  have  reserved  for  the  end  of  this  letter  mention  of  the  exceedingly  gallant 
and  courageous  conduct  of  Prof.  (Jeorge  F.  Becker,  United  States  geologist, 
because  in  accordance  with  his  Idea  of  his  duty  he  Insisted  on  accompanying 
me  into  this  fight  (Galoocan)  and  remained  with  the  company,  much  of  the 
time  mounted,  throughout  the  entire  engagement.  He  was  as  cool  and  collected 
as  if  he  were  pursuing  geological  investigations  In  his  study,  encouraged  the 
men  behind  whom  he  was  standing,  and  rendered  other  valuable  services  which 
required  him  to  pass  mounted.  Immediately  in  rear  of  the  entire  line,  I  am 
sorry  that,  not  being  a  soldier,  he  can  not  receive  the  reward  which  liis  cour- 
age and  gallantry  has  entitled  him  to. 

With  but  a  single  interruption  of  two  years  (1892-1894)  Dr. 
Becker  was  a  "  geologist  in  charge "  or  chief  of  division  in  the 
United  States  Geological  Survey  from  its  establishment  in  1879  to 
the  time  of  his  death — a  period  of  almost  40  years.  In  this  position, 
which  he  preferred  to  any  other  which  the  survey  offered,  he  found 
opportunity  to  initiate  the  many  new  directions  of  research  with 
which  his  name  stands  inseparably  associated,  and  he  was  spared 
much  of  the  dull  administrative  routine  of  Washington  departmental 
life  which  he  particularly  abhorred.  Indeed  it  may  be  said  of  Dr. 
Becker  that  the  advancement  of  these  various  lines  of  geophysical 
research  was  the  dominating  purpose  of  his  life.    Many  times  during 
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the  last  20  years  I  have  heard  him  say,  with  that  intensity  of  expres- 
sion so  characteristic  of  him  when  in  conversation  upon  the  subject 
he  loved,  that  the  study  of  the  interior  of  the  earth  was  the  only 
thing  really  worth  while. 

Though  born  in  New  York  City  (Jan.  5, 1847),  Dr.  Becker's  early 
life  was  spent  in  Cambridge,  Mass.,  where  his  preference  for  natural 
science  rather  than  sports  brought  him  early  into  contact  with  such 
men  as  Benjamin  A.  Gould,  Jeffries  Wyman,  Benjamin  Peirce,  the 
elder  Agassiz,  and  other  distinguished  contemporaries,  and  gave 
directive  impulse  to  his  earlier  studies.  He  was  graduated  from 
Harvard  in  1868  and  went  abroad  at  once,  taking  advanced  degrees 
at  Heidelberg  in  1869  and  at  Berlin  (Royal  School  of  Mines)  in 
1871.  Neither  did  he  neglect  the  practical  side  while  abroad,  for  he 
was  accustomed  to  speak  with  some  pride  of  having  "  begun  life  " 
as  a  "  puddler  "  while  still  in  Germany. 

Upon  the  completion  of  his  education  he  went  to  California,  partly 
in  pursuit  of  health,  which  in  early  life  appears  not  to  have  been 
rugged,  and  partly  from  interest  in  mining  and  metallurgy,  which 
was  hb  major  subject  of  study  while  abroad,  and  became  instructor 
in  those  subjects  at  the  State  university  at  Berkeley.  There  he 
came  in  contact  with  Mr.  Clarence  King,  who  was  then  engaged 
upon  the  survey  of  the  fortieth  parallel. 

Mr.  King's  strong  and  inspiring  personality,  aided  perhaps  by 
the  personal  influence  of  his  two  younger  associates,  Messrs.  Emmons 
and  Hague,  evidently  attracted  Dr.  Becker  strongly,  for  he  became 
deeply  interested  in  the  geological  problems  developed  during  that 
survey,  and  one  of  them,  the  Comstock  lode,  later  became  the  sub- 
ject of  what  is  perhaps  Dr.  Becker's  best-known  geological  memoir 
(Geology  of  the  Comstock  Lode  and  Washoe  District,  1882). 

In  1879  when  Mr.  King  was  invited  by  Congress  to  organize  the 
United  States  Survey  and  to  become  its  first  director,  Dr.  Becker 
was  among  the  first  called  to  Mr.  King's  side,  and  here  we  encounter 
almost  immediately  the  pioneer  quality  of  Dr.  Becker's  mind.  Not- 
withstanding the  utilitarian  demands  of  the  times  and  the  purposes 
(then  utilitarian  also)  of  the  survey — namely,  to  discover  and  record 
the  mineral  resources  along  the  line  of  the  newly  opened  trans- 
continental railroad  (Union  Pacific)  and  adjacent  territory — we  find 
Dr.  Becker  seeking  out  two  physicists  (Dr.  Carl  Bams  and  Dr.  Wil- 
liam Hallock)  to  be  his  assistants  and  initiating  the  first  of  the 
geophysical  studies  which  thereafter  became  his  chief  interest.  The 
details  of  his  plan  as  conceived  at  that  time  are  nowhere  formulated* 
but  he  evidently  had  as  an  immediate  purpose  a  study  of  the  origin 
and  growth  of  ore  bodies;  and,  I  think,  even  at  the  outset  he  had 
already  in  his  mind  a  systematic  physical  and  chemical  study  of  the 
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formation  of  igneous  rocks.  At  all  events,  the  i&rst  publications  to 
issue  from  the  laboratory  soon  after  established  in  one  of  the  towers 
of  the  Smithsonian  Institution  had  to  do  with  the  physical  instru- 
ments, if  they  may  be  thus  collectively  described,  necessary  to  such 
a  task.  I  refer  to  the  development  of  apparatus  for  the  measure- 
ment of  the  high  temperatures  involved  and  of  a  trustworthy  scale 
in  which  to  express  and  compare  them,  of  appropriate  means  for 
determining  and  expressing  rigidity,  viscosity,  and  other  determina- 
tive qualities. 

The  program  was  evidently  directed  to  a  quantitative  study  of 
igneous  rocks,  but  did  not  then  reach  so  far.  Nearly  10  years  were 
consumed  in  the  preparation  of  the  weapons  for  the  attack,  which, 
from  any  viewpoint,  whether  physical  or  geological,  was  at  that 
time  a  herculean  task.  Then  the  political  upheaval  of  1892  inter- 
vened to  put  an  end  to  the  undertaking  through  the  familiar  Wash- 
ington method — the  discontinuance  of  appropriations. 

In  consequence  of  this  Dr.  Becker  returned  perforce  to  a  routine 
ot  surv-ey  work,  being  occupied  mainly  with  the  location  and  de- 
velopment of  the  mineral  resources  of  the  country. 

Notwithstanding  the  fact  that  he  had  enjoyed  a  rare  training  for 
just  this  kind  of  activity  and  had  opportunity  to  work  in  a  region 
of  altogether  exceptional  interest  (California  to  Colorado),  the  task 
failed  to  hold  his  interest,  and  he  reverted  constantly  to  the  neces- 
sity for  a  strict  and  more  comprehensive  application  of  physical 
law  and  method  to  all  genetic  problems  of  geology. 

In  the  "  Finite  Homogeneous  Strain,  Flow,  and  Rupture  of 
Igneous  Rocks"  (1893),  which  is,  perhaps,  the  finest  product  of 
Dr.  Becker's  analytical  genius,  we  recognize  a  splendid  attempt  to 
define  and  formulate  in  precise  terms  some  of  the  relations  in  the 
science  of  "  rock  mechanics."  This  was  a  magnificent  task  of  pioneer 
quality  and  of  extraordinary  difficulty,  but  was  not  immediately 
fruitful  because  clothed  in  somewhat  abstruse  mathematical  form. 
The  paper  is  destined  to  exert  a  considerable  influence  upon  future 
geological  thought  (geodynamics). 

His  papers  on  schistosity  and  slaty  cleavage  were  severely  criti- 
cised, but  in  many  instances  his  critics  failed  completely  to  under- 
stand the  rigorous  methods  which  he  developed  for  dealing  with 
these  rather  abstruse  problems.  His  paper  on  the  age  of  the  earth 
was  severely  criticised  by  Barrell.  Dr.  Becker  apparently  had  no 
intention  of  replying  to  Barrell,  although  the  discovery  just  before 
his  death  of  large  quantities  of  heliimi  in  natural  gas  served,  I  be- 
lieve, to  convince  him  that  his  estimate  of  the  age  of  the  earth  was 
not  seriously  in  error. 

In*  1900  Dr.  Becker  was  able  to  reestablish  his  (geophysical) 
laboratory  with  the  writer  as  his  assistant.    The  work  was  resumed 
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substantially  where  Bams  and  Hallock  had  left  it  in  1892,  but  with 
the  advantage  of  more  appliances,  and  proceeded  with  less  inter- 
ference. The  first  paper  appeared  in  1904  (The  Isomorphism  and 
Thermal  Properties  of  the  Feldspars),  and  contains  an  introduc- 
tion written  by  Dr.  Becker  in  which  the  purpose  and  progress  of 
his  thought  in  this  direction  is  briefly  but  clearly  set  forth. 

In  this  year  also  the  Carnegie  Institution  of  Washington  came 
to  the  aid  of  the  undertaking  and  increased  both  its  scope  (to  in- 
clude chemistry)  and  its  resources.  In  1907  a  separate  and  more 
appropriate  laboratory  building  was  provided  by  the  same  institu- 
tion, and  here  he  carried  out  (in  collaboration  with  Mr.  Van  Ors- 
trand)  the  experimental  work  on  schistosity,  elasticity,  and  diflPu- 
sion,  which  occupied  the  closing  years  of  his  life.  The  major  por- 
tion of  the  results  of  this  later  activity  is  still  unpublished. 

He  had  outlined  several  papers,  such  as  "Elastic  after  ejffect,"' 
"Notes  pertaining  to  the  probability  integral,"  "Applications  of 
capillarity  to  oil  problems,"  "  Treatise  on  geophysics." 

It  is  greatly  to  be  regretted  that  the  paper  on  "Elastic  after 
effect"  was  not  published  during  Dr.  Becker's  lifetime.  It  repre- 
sents a  vast  amount  of  painstaking  experimental  work  by  Mr.  Van 
Orstrand  and  his  associates  using  the  most  refined  methods  known 
to  quantitative  physics,  and  offers,  I  think,  more  elaborate  as  well 
as  more  comprehensive  data  on  elastic  after  effect  than  have  been 
obtained  hitherto  by  any  investigator.  It  is  obviously  unfair,  not 
to  say  inexcusably  presumptuous,  to  forecast  the  results  of  the  im- 
published  work  of  another,  but  I  can  not  forbear  directing  attention 
to  this  paper  when  it  may  appear  because  of  the  value  of  the  data 
in  throwing  light  upon  the  vexing  subject  of  the  fundamental  defi- 
nition of  "solid"  and  "liquid,"  and  the  possibility  of  placing  a 
boundary  between  these  two  states  of  matter  which  shall  be  theoreti- 
cally sound.  The  classical  definitions  of  these  states  of  matter  were 
conceived  at  a  period  when  elastic  deformation  was  much  less  pre- 
cisely measurable  than  now,  when  the  phenomena  of  plasticity 
formed  a  terra  incognita,  and  when  the  study  of  the  thermal  rela- 
tions between  these  two  states  had  not  been  extended  to  such  inert 
substances  as  the  silicates.  The  consequent  confusion  in  our  con- 
ception of  these  states,  according  as  they  happened  to  be  viewed  from 
the  mechanical  or  thermal  standpoint,  was  a  problem  which  in 
terested  Dr.  Becker  profoundly,  and  one  to  which  he  devoted  him- 
self most  assiduously  during  several  of  the  later  years  of  his  life. 

Dr.  Becker  enjoyed  a  wide  acquaintance  and  received  many  honors 
both  at  the  hands  of  his  colleagues  and  of  foreign  learned  bodi^. 
He  was  elected  to  the  National  Academy  of  Sciences  in  1901 ;  also 
the  presidency  of  the  Geological  Society  of  America  in  1914.     . 
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In  thought  and  manner  Dr.  Becker  was  a  true  pioneer,  absolutely 
fearless,  impatient  of  limitations,  quick  to  get  at  the  heart  of  a 
problem,  direct  and  vigorous  in  its  prosecution,  and  with  untiring 
spirit,  even  under  the  strain  of  protracted  illness,  which  clouded  the 
closing  years  of  his  life. 

MAXIME  BdCHER. 

[From  Science,  n.  ».,  Vol.  XLVIII.  No.  1248,  pp.  634-685.) 

Maxime  Bocher  was  born  in  Boston  on  August  28, 1867.  His  father, 
Ferdinand  Bocher,  came  to  this  country  from  France  at  the  age  of 
15.  His  mother  was  Caroline  Little,  of  Boston,  a  descendant  of 
Thomas  Little,  who  came  to  Plymouth  in  the  early  days  of  the  colony 
and  in  1633  married  Anne  Warren,  the  daughter  of  Richard  Warren, 
who  came  in  the  Mayflower.  Ferdinand  Bocher  was  the  first  pro- 
fessor of  modern  languages  at  the  Massachusetts  Institute  of  Tech- 
nology; he  was  called  to  Harvard  shortly  after  Mr.  Eliot  became 
president.  Thus  Maxime  grew  up  under  the  shadow  of  the  college, 
attending  various  schools  in  Boston  and  Cambridge;  but  it  was 
chiefly  by  the  stimulating  influence  of  his  parents,  he  tells  us  in  the 
vita  of  his  dissertation,  that  his  interest  in  science  was  awakened. 

He  graduated  at  the  Cambridge  Latin  School  in  1883  and  took  the 
bachelor's  degree  at  Harvard  in  1888.  Then  followed  three  years  of 
study  at  Gottingen,  where  he  received  the  degree  of  doctor  of  philoso- 
phy in  1891,  and  at  the  same  time  the  prize  offered  in  mathematics 
by  the  philosophical  faculty  of  the  university.  From  1891  till  his 
death,  which  occurred  at  his  home  on  September  12,  he  was  a  member 
of  the  department  of  mathematics.  He  married  Miss  Marie  Nie- 
mann, of  Gottingen,  in  1891.  His  wife  and  three  children,  Helen. 
Esther,  and  Frederick,  survive  him. 

He  came  to  Gottingen  at  a  time  when  Felix  Klein  was  prob- 
ably the  most  inspiring  teacher  of  mathematics  in  the  whole  world. 
Breadth  and  accuracy  of  scientific  knowledge  and  a  true  sense  of  pro- 
portion, combined  with  extraordinary  powers  of  presentation,  were 
characteristics  of  this  great  leader,  whose  scientific  productivity  had 
already  secured  for  him  high  standing  among  mathematicians. 

It  was  from  this  environment  that  Bocher  came  to  Harvard  to 
take  up  the  profession  of  mathematics.  His  skill  as  an  expositor  in 
the  classroom,  before  a  scientific  audience,  and  on  the  printed  page 
shone  out  from  the  beginning  of  his  career,  but  the  originality  of 
his  mind  saved  him  from  ever  becoming  a  mere  expositor.  As  a 
lecturer  he  was  preeminent  among  American  mathematicians. 

It  is  not  difficult  in  science  to  find  important  problems  which  can 
not  be  solved,  or  unimportant  ones  which  can  be.  Bocher  was  suc- 
cessful in  discovering  subjects  on  which  the  advanced  student  could 
work  with  a  reasonable  prospect  of  securing  results  of  value.  He 
166503°~-20— S.  Doc.  238.  66-2 i 
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did  not  foster  research  by  excessive  praise,  and  his  pupils  sometimes 
felt  that  he  was  unappreciative.  But  a  scientific  contribution  of  real 
merit  never  failed  to  secure  his  attention,  and  he  had  infinite  patience 
in  helping  the  student  who  was  really  making  progress  to  develop 
his  ideas,  to  see  that  which  was  new  in  its  true  perspective,  and  to 
put  his  results  into  clear  and  accurate  language. 

As  a  scientist  Bocher  was  highly  critical.  It  was,  however,  the 
constructive  work  called  for  when  criticism  has  exposed  errors  or 
disclosed  deficiencies,  not  the  destruction  with  which  an  unimagina- 
tive mind  is  content,  that  to  him  was  the  important  thing.  He  had 
extraordinary  powers  of  judgment,  both  within  the  domain  of  pure 
science,  and  in  things  relating  to  the  policies  of  institutions.  His 
judgment  of  men,  too,  was  accurate.  For  these  reasons  he  was  im- 
usually  well  qualified  to  take  a  leading  part  in  the  affairs  of  the 
American  Mathematical  Society,  which  came  into  existence  at  the 
beginning  of  his  scientific  career.  He  became  its  president,  and  he 
served  with  marked  success  on  the  editorial  board  of  its  Transac- 
tions. He  also  contributed  in  no  small  measure  toward  helping  the 
university  to  build  up  a  strong  department  of  mathematics. 

The  decade  in  which  Bocher's  career  as  a  university  teacher  began 
was  marked  by  an  awakening  of  the  science  of  mathematics  in  the 
country.  His  scientific  contributions  were  of  a  distinctively  hi^ 
order,  and  their  volume  was  not  small.  He  early  took  a  stand  among 
the  foremost  investigators  of  the  country,  and  his  work  met  with 
generous  appreciation  abroad.  On  invitation,  he  delivered  an  ad- 
dress at  the  St.  Louis  congress  in  1904  and  a  lecture  at  the  Fifth 
International  Congress  of  Mathematicians  at  Cambridge,  England, 
in  1912,  and  he  was  exchange  professor  at  Paris  in  1913-14. 

His  life  was  lived  within  the  academic  walls,  and  while  he  took 
keen  interest  in  current  events  of  the  world  about  him,  his  contact 
with  men  outside  of  university  circles  was  not  broad,  and  his  judg- 
ment of  them  sometimes  severe.  But  when  opportimity  presented 
itself  to  help  in  time  of  trouble,  he  was  quick  to  respond.  He  sought 
relaxation  from  scientific  labor  in  literature,  philosophy,  and  music, 
rather  than  in  social  gatherings. 

Those  who  stood  nearest  him  will  remember  him  best  for  the  single- 
ness of  his  purpose,  the  constancy  of  his  effort,  and  the  greatness  of 
his  ideals. 

WILLIAM  GILSON  FARLOW. 
By  F.  O.  B. 

[Nature,  Aug.  28,  1919,  No.  2600,  toI.  103,  p.  609.] 

Among  the  leading  botanists  of  America  the  name  of  Prof.  Farlow, 
whose  death  was  announced  in  Nature  for  June  26,  stood  out,  by 
seniority,  by  personal  influence,  and  by  scientific  attainment.    Prof. 
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Farlow  died  on  June  8,  after  an  illness  of  three  weeks.  He  was  bom 
in  Boston,  December  17,  1844,  and  graduated  from  Harvard  College 
in  the  class  of  1866,  attaining  the  degree  of  A.  M.  in  1869,  and  of 
M.  D.  in  1870.  Doubtless  he  was  one  of  those  who  followed  the  wise 
advice  of  Asa  Gray :  "  Graduate  in  medicine ;  you  never  know  how 
it  will  come  in  useful  afterwards." 

After  graduation,  Farlow  came  to  Europe,  and  pursued  his  botani- 
cal studies  in  Strasssburg.  The  old  French  Academie  had  been  re- 
placed shortly  after  the  conclusion  of  the  peace  of  1871  by  a  German 
university,  staffed  by  professors  carefully  selected  for  their  eminence; 
De  Bary,  an  Alsatian  by  birth,  was  the  professor  of  botany.  The 
study  of  fungi  was  a  speciality  of  his  laboratory,  which  was  carried 
on  in  the  cramped  rooms  of  the  old  academie.  There  no  doubt  the 
foundations  were  securely  laid  for  that  special  study  of  fungi  which 
Farlow  pursued  throughout  his  life.  His  most  notable  work  at  that 
time  w^as,  however,  on  the  ferns ;  for  he  was  the  first  to  describe  the 
direct  origin  of  the  sporophyte  from  the  prothallus  by  vegetative 
outgrowth  without  the  ordinary  sexual  fusion.  This  phenomenon  of 
"apogamy,"  though  familiar  enough  to  all  students  now,  was  in 
1874  the  first  notable  digression  from  the  regular  alternation  de- 
scribed by  Hofmeister.  Ten  years  elapsed  before  the  observation  of 
"  apospory  "  by  Druery.  The  discovery  of  these  two  cognate  innova- 
tions has  given  a  fresh  impetus  to  inquiry  into  the  nature  of  alterna- 
tion, though  alternation  itself  still  remains  an  unsolved  enigma. 

After  his  return  to  America  Farlow  was  for  a  time  assistant  to 
Prof.  Asa  Gray ;  but  in  1874  he  was  appointed  assistant  professor  in 
Harvard,  and  in  1879  he  received  the  title  of  professor  cryptogamic 
botany,  an  appointment  which  he  held  for  a  period  of  40  years.  His 
position  became  gradually  stronger  as  years  passed  by,  and  there 
was  probably  among  the  botanists  of  America  none  whose  opinion 
was  held  in  greater  esteem  than  his,  while  his  published  work  touched 
a  much  wider  circle  than  that  in  his  own  country. 

In  America  Farlow  was  a  pioneer  in  cryptogamic  botany.  His 
work  was  largely  floristic  and  systematic.  But  experimental  work 
was  also  conducted  in  his  laboratory,  and  a  school  was  founded,  of 
which  a  brilliant  example  is  seen  in  Prof.  Roland  Thaxter,  the  mo- 
nographer of  the  Laboulbeniaceae. 

Personally  Farlow  was  of  small  build,  active,  and  most  vivacious, 
with  a  constant  ripple  of  quiet  humor,  a  capital  raconteur,  and  a 
charming  host.  In  1900  he  married  Miss  Lilian  Horsford.  Together 
they  made  their  house  at  Harvard,  and  their  country  home  at  Cho- 
corua  in  the  White  Mountains  of  New  Hampshire,  places  of  happy 
memory  to  those  who  were  fortunate  enough  to  be  their  guests. 
Keenly  alive  to  the  duties  and  aspirations  of  the  Allies,  they  both 
worked  hard  for  the  cause  during  the  war. 
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Farlow  was  the  recipient  of  many  honors,  being  LL.  D.  of  Harvard 
(1896),  of  Glasgow  (1901),  and  of  Wisconsin  (1904),  and  Ph.  D. 
of  Upsala  (1907).  He  was  a  member  of  the  National  Academy  of 
Sciences  and  of  the  American  Philosophical  Society,  and  was  presi- 
dent of  the  American  Association  for  the  Advancement  of  Science 
in  1906.  He  was  foreign  fellow  of  the  Linnean  Society  of  London 
(1892)  and  of  the  Academy  of  Sciences  of  Paris,  as  well  as  many 
other  scientific  bodies  in  his  own  country  and  abroad.  For  the  first 
20  years  of  its  existence  he  was  coeditor  of  the  Annals  of  Botany. 
Personally  he  was  well  known  in  this  country  by  reason  of  repeated 
-\nsits,  and  was  heartily  appreciated  both  for  his  social  and  his  scien- 
tific qualities. 

EDWARD  CHARLES  PICKERING. 

By  Henby  Nobbis  Russell,  Princeton  University  Observatory. 
[From  Science,  Feb.  14,  1919.] 

At  the  death  of  Edward  C.  Pickering  American  science  has  lost 
one  of  its  most  distinguished  figures,  one  of  the  most  noteworthy 
contributors  to  its  progress  during  the  past  40  years,  and  one  of  its 
most  inspiring  and  influential  leaders.  A  full  account  of  his  long 
and  active  career  would  demand  far  more  space  for  its  presentation 
and  time  for  its  preparation  than  are  at  the  moment  available; 
only  the  main  events  and  achievements  of  an  exceptionally  pro- 
ductive life  can  be  touched  upon  in  these  few  words  of  appreciation. 

Born  in  Boston  in  1846,  of  an  old  New  England  family,  and  a 
graduate  of  Harvard  of  the  class  of  1865,  after  two  years  as  in- 
structor in  mathematics,  he  became  professor  of  physics  at  the 
Massachusetts  Institute  of  Technology,  where  he  established  the 
first  laboratory  in  America  in  which  students  were  instructed  by 
actual  contact  with  physical  instruments  and  measurements.  Upon 
the  death  of  Prof.  Winlock,  the  youngest  physicist  was  called,  in 
1877,  at  the  age  of  31,  to  the  directorship  of  the  Harvard  College 
Observatory,  which  he  held  for  nearly  42  years,  continuing:  the 
tradition  of  the  institution,  all  of  whose  directors  have  died  in 
oflSce. 

At  this  time  most  observatories  were  devoting  themselves  mainly 
to  the  old  *'  astronomy  of  position  " — the  determination  of  the  ap- 
parent positions  of  the  stars  and  other  heavenly  bodies  upon  the 
celestial  sphere,  and  of  those  constants  of  nature  which  can  be  de- 
rived from  such  observations — and  the  "  new  astronomy  "  (now  b^- 
ter  known  as  astrophysics)  was  in  its  infancy. 

It  is  characteristic  of  Pickering  that  he  realized  at  once  in  what 
direction  the  greatest  opportunities  lay  and  set  to  work  to  employ 
the  full  resources  of  the  observatory  in  fundamentally  important 
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work.  Harvard  had  always  been  sympathetically  inclined  toward 
the  newer  developments  of  astronomical  science,  and  considerable 
photometric  work  had  been  done  under  Bond  and  Winlock;  but^ 
when  the  new  director  began  to  devote  the  main  portion  of  his  owni 
time  and  that  of  the  15-inch  telescope  (then  one  of  the  greatest  in: 
the  comitry)  to  photometric  researches,  considerable  criticism  waff- 
aroused.  "Why,"  said  these  critics,  "should  observations  with  the^ 
meridian  circle  and  micrometer,  which  yield  results  accurate  almost 
to  one  part  in  a  million,  be  neglected  in  favor  of  measures  in  which 
differences  of  5  or  even  10  per  cent  habitually  occur?  Can  such 
inaccurate  observations  be  of  any  value  in  an  exact  science?  " 

Undaunted  by  these  cavils,  he  continued  in  his  choeen  course — 
with  what  abundant  reason  the  nearly  80  volumes  of  the  Harvard 
Annals  which  appeared  during  his  directorate  may  testify.  The 
"old  astronomy"  was  not  neglected — in  fact,  20  years'  time  was 
spent  by  several  members  of  the  staff  in  preparing  each  of  the  two 
Harvard  zones  of  the  Astronomische  Gesellschaft's  scheme  of  inter- 
national cooperation  in  star  cataloguing — but  the  astrophysical  work 
accomplished  under  Pickering's  directorship,  and  bearing  the  marks 
of  his  genius,  is  of  incomparably  greater  volume  and  importance* 
He  was  a  pioneer  in  several  fields,  in  each  of  which  he  has  had  many 
followers. 

He  was  never  contented  with  the  unthinking  adoption  of  the 
methods  and  instruments  of  investigation  which  he  found  in  use,  but 
was  always  designing  new  ones  with  a  view  to  increasing  the  accu- 
racy of  observation  and  above  all,  to  obtaining  rapidity  without 
sacrificing  accuracy.  In  the  latter  particidar  he  was  indeed  a 
master.  He  possessed  a  genius  for  organization  which  would  un- 
doubtedly have  brought  him  both  wealth  and  fame  in  the  world  of 
business,  but  he  preferred  to  devote  these  talents  to  the  service  ot 
science  and  because  of  them  enjoyed  work  of  a  sort  which  most  other 
men  would  have  regarded  as  drudgery.  He  once  said  to  the  writer, 
"  I  like  to  undertake  large  pieces  of  routine  work."  In  the  great 
masses  of  such  work  done  under  his  direction  the  principles  of 
"  scientific  management"  were  fully  applied.  All  that  could  be  dbn& 
by  assistants  of  moderate  capacity  was  left  to  them,  and  the  whole- 
working  time  of  the  experienced  specialists  was  devoted  to  such 
parts  of  the  work  as  they  alone  could  do.  To  extend  the  study  to 
the  stars  of  the  Southern  Hemisphere,  a  station  was  established  at 
Arequipa,  Peru,  in  1890,  and  has  been  actively  maintained!  ever 
since,  and  another  has  more  recently  been  set  up  in  the  island  of 
Jamaica. 

The  results  of  these  carefully  reasoned  plans  have  been  so  exten- 
sive that  only  the  principal  features  can  be  mentioned  here,  leaving 
a  host  of  minor  but  highly  interesting  investigations  undescribed.. 
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In  visual  photometry  Pickering  started  almost  de  novo,  devising 
new  measuring  instruments  with  which  observations  of  all  the  ac- 
curacy necessary  for  his  purpose  could  be  made  with  great  rapidity, 
notably  the  meridian  photometers,  with  which  the  brightness  of 
stars  is  measured  as  they  cross  the  meridian  by  comparison  with 
some  circumpolar  star  which  is  always  available  as  a  standard. 
With  these  instruments  more  than  45,000  stars  have  been  observed 
at  Cambridge  and  Arequipa,  and  the  resulting  system  of  visual 
stellar  magnitudes  has  been  generally  adopted  as  an  international 
standard.  When  to  these  observations,  most  of  which  were  made 
by  Pickering  himself,  are  added  his  numerous  measures  upon  variable 
stars,  satellites,  and  other  objects,  the  whole  number  of  photometric 
settings  which  he  personally  made  rises  to  the  amazing  total  of 
more  than  a  million  and  a  half. 

He  was  also  a  pioneer  in  stellar  photography,  and  especially  in 
the  use  of  the  doublet  lenses,  which  combine  great  light  grasp  with 
a  wide  angle  of  field,  and  can,  with  an  exposure  of  an  hour  or  two, 
record  on  a  single  plate  the  positions  and  magnitudes  of  a  number 
of  stars  which  may  run  into  the  hundreds  of  thousands.  The  Har- 
vard equipment  includes  instruments  of  this  type  ranging  from 
the  24-inch  Bruce  telescope  at  Arequipa  and  the  16-inch  Metcalf 
instrument  at  Cambridge  to  the  little  lenses  of  1-inch  aperture  which 
are  used  to  photograph  as  large  a  portion  of  the  visible  heavens 
as  possible  on  every  clear  night.  The  plates  are  developed,  indexed, 
and  filed  in  the  great  Harvard  photographic  library,  which  its 
creator  described  as  "  a  library  of  250,000  volumes,  every  one  unique, 
and  with  but  a  handful  of  readers  to  work  in  it."  The  very  magni- 
tude of  the  mass  of  information  stored  in  this  vast  collection  makes 
it  impossible  to  extract  it  all;  but  whenever  an  object  of  unusual 
interest  is  discovered,  it  is  only  necessary  to  refer  to  the  Harvard 
plates  to  find  out  just  where  and  how  bright  it  was  on  some  three  or 
four  hundred  dates  during  the  last  30  years.  Among  the  most  notable 
examples  of  this  may  be  mentioned  the  recognition  of  images  of  the 
asteroid  Eros  upon  plates  taken  two  and  four  years  before  its  dis- 
covery, and  the  recent  tracing  of  the  history  of  the  brilliant  new 
star  Aquila  through  an  interval  of  30  years,  up  to  the  very  day 
before  the  great  outburst. 

The  third  principal  field  of  work  is  in  stellar  spectroscopy. 
Pickering  led  again  in  the  photography  of  stellar  spectra  with  the 
objective  prism  and  in  the  more  precise  classification  of  stellar 
spectra  which  this  made  possible.  Assisted  financially  by  the  liberal 
aid  of  the  Henry  Draper  Memorial,  he  and  his  very  distinguished 
assistants,  Mrs.  Fleming  and  Miss  Cannon,  studied  these  spex'.tm. 
devised  the  empirical  classification  of  the  original  Draper  Catalogue, 
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and  improved  upon  this  by  omitting  some  of  the  original  classes 
and  rearranging  others,  until  ^  the  resulting  classification  proved  so 
convenient,  and  so  remarkably  representative  of  the  actual  facts, 
that  it  was  adopted  without  a  dissenting  voice  by  the  International 
Union  for  Solar  Besearch  as  a  universal  standard.  The  fact  which 
was  first  brought  out  by  this  investigation  and  served  as  the  basis 
of  the  final  classification  that  the  spectra  of  almost  all  the  stars  fall 
into  a  single  sequence,  along  which  each  type  grades  almost  imper- 
ceptibly into  the  next,  is  now  recognized  as  the  very  foundation  of 
modem  astro  physics,  and  the  progress  of  discovery  serves  steadily 
to  emphasize  the  importance  of  classification  according  to  spectral 
type  in  the  most  diverse  problems  of  sidereal  astronomy.  In  this 
field,  too,  the  Harvard  work  is  of  imposing  extent,  culminating  the 
spectra  of  about  215,000  stars,  classified  by  Miss  Cannon.  Prof. 
Pickering  took  the  liveliest  interest  in  this  monumental  work  and 
in  the  admirably  arranged  plans  for  its  production;  and  it  is  cause 
for  gratification  that  the  first  volume  saw  the  light  while  he  was 
alive  to  enjoy  it. 

One  other  series  of  investigations  that  should  not  be  passed  over 
deals  with  photographic  photometry.  This  was  one  of  the  chief 
interests  of  his  later  years,  and  an  increasing  part  of  the  work  of 
the  observatory  was  devoted  to  it.  The  establishment  of  a  standard 
system  of  photographic  magnitudes  proved  a  difficult  and  intricate 
problem,  but  again  the  results  are  of  primary  importance,  for  the 
color  of  a  star,  which  is  best  measured  by  the  difference  between  its 
visual  and  photographic  magnitudes,  proves  to  be  almost  as  impor- 
tant as  its  spectral  type,  to  which  it  is  very  intimately  related. 
Here  again  the  principal  work  of  observation  was  done  by  others — 
Miss  Leavitt,  Prof.  Baily,  and  Prof.  King — but  the  unifying  guid- 
ance Vas  Pickering'a  Closely  related  to  this  is  the  discovery  of 
variable  stars,  which,  previously  largely  a  matter  of  chance,  was  re- 
duced to  a  system,  whether  by  the  comparison  of  plates  of  the  same 
field  taken  at  different  times  or  by  means  of  certain  spectral  peculi- 
arities. The  new  methods  were  so  successful  that  the  number  of 
variable  stars  discovered  at  Harvard  within  a  few  years  was  three 
times  as  great  as  that  of  all  those  detected  by  all  the  astronomers  of 
the  world  during  the  previouis  history  of  the  science. 

Finally,  and  by  no  means  least,  diould  be  recorded  his  deep  in- 
terest in  and  support  of  cooperation  between  the  whole  fraternity 
of  astronomers,  whether  in  this  country  or  abroad.  There  was 
hardly  an  organization  for  the  furtherance  of  any  specific  astronom- 
ical aim,  such  as  the  committee  on  the  "  Carte  du  Ciel  "  or  the  Solar 
Union,  in  which  he  did  not  take  an  active  part,  and  his  counsel  and 
advice  were  always  of  weight. 
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But  equally  influential,  though  less  conspicuous,  was  his  ever  gen- 
erous aid  to  individual  investigators,  to  whom  he  was  continually 
transmitting  invaluable  material  from  the  treasures  under  his  charge, 
sometimes  observations  already  made,  but  unpublished,  and  again 
data  concerning  stars  which  had  been  put  upon  his  observing  lists 
for  that  especial  purpose.  His  abiding  willingness  to  use  his  power- 
ful influence  to  aid  other  astronomers  in  obtaining  instruments  for 
the  expansion  of  their  researches,  or  funds  to  provide  assistance  in 
the  reduction  and  publication  of  their  observations,  is  known  to  alL 

It  may  be  pardonable  to  speak  of  one  or  two  instances.  In  con- 
versation, referring  to  the  Metcalf  telescope,  for  whi^  he  had  found 
the  funds  to  purchase  the  glass  disks  for  the  lens,  and  provide  the 
mounting,  while  the  figuring  of  the  lens  was  done,  as  a  labor  of  love 
and  in  his  spare  time,  by  the  distinguished  amateur  whose  name  it 
bears,  "  I  felt  as  if  a  great  artist  had  said  to  me,  '  If  you  will  buy 
the  canvas  and  the  brushes  and  paint,  I  will  paint  you  a  picture.' '' 

If  a  more  personal  allusion  may  be  excused,  it  may  be  recorded 
that,  shortly  after  the  writer's  first  interview  with  Prof.  Pickering 
(during  which  he  had  described  his  first  serious  astronomical  work, 
on  stellar  parallax),  a  letter  arrived  from  Harvard,  saying  in  sub- 
stance, "  I  think  that  it  would  be  useful  to  determine  the  magnitudes 
and  spectra  of  all  your  stars.  If  you  will  send  me  a  list  of  them  we 
will  have  them  observed  and  send  you  the  results."  This  involved  the 
photometric  and  spectroscopic  observation  of  some  800  stars  (the 
photometric  settings  being  made  by  Prof.  Pickering  himself)  and 
was  offered  as  an  unsolicited  contribution  to  the  work  of  a  young 
and  unknown  instructor! 

The  Harvard  Observatory  never  admitted  graduate  students  of  the 
ordinary  sort ;  and  doctoral  theses  are  absent  from  the  long  list  of 
its  publications.  But,  under  Pickering,  it  was  an  educational  center 
of  the  first  rank,  and  its  pupils  were  not  the  immature  students,  but 
the  working  astronomers  of  the  country.  Who  among  us  has  not  gone 
to  Harvard,  enjoyed  the  delightful  hospitality  and  finished  oouitesy 
of  the  director,  and  returned,  loaded  down  with  data  for  investiga- 
tions new  or  old,  and  inspired  by  his  experience  with  new  enthusiasm 
alike  for  the  magnificent  researches  of  the  great  observatory,  and 
for  his  own  humbler  work ! 

Such  a  career  deserved  unusual  recognition  and  received  it  in  a 
merited  degree.  Almost  all  the  honors  of  the  scientific  world  fell 
to  his  lot,  and  the  list  of  these  three  distinctions  is  too  long  to  detail 
here.  But  those  who  knew  him  will  mourn  less  the  disappearance 
cf  the  distinguished  leader  of  science  than  the  loss  of  a  warm  and 
loyal  friend,  one  of  the  kindliest  and  most  generous  of  men. 
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WALLACE  CLEMENT  WARE  SABINE. 

By  Edwin  H.  Hall,  C.  N.  Gbeenough,  and  P.  W.  Bbidgman,  Committee. 
[Prom  Science,  n.  s.,  VoL  XLIX,  No.  1267,  pp.  347-360.] 

Our  colleague,  Wallace  Clement  Ware  Sabine,  was  bom  in  Rich- 
wood,  Ohio,  June  13,  1868.  Four  racial  strains  were  joined  in  him, 
for  each  of  his  four  names  represents  some  family  of  his  ancestors, 
one  Scotch,  one  Dutch,  one  English,  one  Frfench.  The  Sabines,  of 
Huguenot  stock,  came  to  Ohio  from  New  England  in  the  early  part  of 
the  nineteenth  century.  The  Wares,  his  mother's  family,  of  English 
Quaker  antecedents,  came  there  about  the  same  time,  probably  from 
New  Jersey.  Of  his  father's  father,  John  Fletcher  Sabine,  the  son  of 
a  circuit  preacher,  we  are  told : 

He  was  of  such  gentle  disposition  that  in  manhood  he  renounced  the  stent 
faith  of  his  father  and  came  to  beUeve  that  "  all  men  would  be  saved."  ♦  ♦  ♦ 
He  died  at  the  age  of  89,  with  mind  as  vigorous  and  clear  as  in  youth,  with  a 
remarkably  retentive  meniory.  His  wife  was  Euphemia  Clement,  a  gentle, 
industrious,  reliable  woman.    Hylas  Sabine  was  their  oldest  son. 

Of  his  mother's  father,  Jacob  Reed  Ware,  it  is  written  : 

He  was  one  of  the  early,  ard^it  abolitionists  and  lived  on  the  most  direct 
line  from  southern  slavery  to  freedom  in  Canada.  ♦  *  *  Untiring  of  body, 
alert  of  mind,  and  exceedingly  strong  of  purpose,  he  lived  in  perfect  health, 
with  such  simple  habits  that  at  the  age  of  98,  without  disease,  he  fell  asleep. 
J.  R.  Ware  married  Almira  Wallace,  a  woman  of  force  and  uprightness.  Anna 
Ware  was  their  first  daughter. 

To  those  who  knew  Sabine  well  this  brief  family  history  is  deeply 
significant.  Gentleness,  courtesy,  rectitude,  untiring  energy,  fixity  of 
purpose  that  was  like  the  polarity  of  a  magnet,  all  these  traits  we 
found  in  him.  It  is  interesting  and  impressive  to  see  how  the  indi- 
vidualism and  stem  conscience  that  made  his  ancestors  on  the  one 
side  Protestants  in  France  and  on  the  other  side  Quakers  in  England 
found  expression  in  him,  under  changed  intellectual  conditions.  He 
was  of  the  very  stuff  of  which  martyrs  are  made;  in  fact,  he  died  a 
martyr  to  his  sense  of  duty,  but,  with  an  austerity  of  morals  and  a 
capacity  for  devotion  which  none  of  his  conspicuously  religious  fore- 
fathers could  have  surpassed,  he  held  aloof,  silently,  but  absolutely, 
from  all  public  profession  of  religious  creed,  and  he  took  small  part 
in  religious  observances. 

As  a  child  he  was  allowed  to  develop  without  forcing,  but  such  was 
the  natural  vigor  of  his  mind  that  he  gained  the  degree  of  A.  B.  at 
Ohio  State  University  at  the  age  of  18.  He  is  said  not  to  have  spe- 
cialized in  his  college  studies,  but  he  had  in  Prof.  T.  C.  Mendenhall 
an  inspiring  teacher  of  physics,  and  his  early  interest  in  scientific 
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matters  is  shown  by  the  fact  that  he  attended  a  meetmg  of  the 
American  Association  for  the  Advancement  of  Science  held  in  Phila- 
delphia in  1884,  when  he  was  16  years  old.  On  leaving  Ohio  State 
University  in  1886  he  came  to  Harvard  as  a  graduate  student  in 
mathematics  and  physics,  and  he  received  the  Harvard  A.  M.  in  1888. 
From  1887  to  1889  he  held  a  Morgan  fellowship,  but  in  the  latter 
year  he  became  an  assistant  in  physics.  Rather  early  in  his  Harvard 
residence  he  was  taken  by  Prof.  Trowbridge  as  partner  in  a  photo- 
graphic study  of  the  oscillating  electric  discharge,  and  he  showed  a 
remarkable  aptitude  for  work  of  this  kind,  requiring  high  experi- 
mental skill,  yet  he  never  became  a  candidate  for  the  Ph.  D.  Ab- 
sorption in  the  work  of  teaching  prevented  him  for  several  years 
from  engaging  deeply  in  further  work  of  research.  He  spent  his 
energy  and  his  talents  in  building  up  courses  of  laboratory'  work,  de- 
signing and  making  apparatus  for  instruction,  and  in  every  way 
practicing  with  devotion  the  profession  of  a  teacher.  It  is  not  too 
much  to  say  that,  for  the  15  years  preceding  his  taking  the  duties 
of  a  deanship,  he  was  the  most  effective  member  of  the  department 
of  physics  in  giving  inspiration  and  guidance  to  individual  students 
of  promise.  This  was  due  in  part  to  his  sympathetic  willingness  to 
give  help,  and  to  spend  much  time  in  giving  help,  though  others  were 
not  lacking  in  this  quality.  It  was  perhaps  due  mainly  to  the  fact 
that,  while  he  was  no  more  deeply  versed  than  others  in  the  pro- 
fundities of  physics  and  mathematics,  he  had  a  peculiarly  clear 
vision  for  the  right  kind  of  experimental  problem  and  for  the  best 
way  of  attacking  it,  and  his  students  instinctively,  it  may  be,  per- 
ceived this. 

For  a  long  time  he  seemed  to  be  content  to  remain  in  comparative 
obscurity,  while  directing  others  into  paths  of  conspicuous  achieve- 
ment. He  was  made  assistant  professor  of  physics  in  1895,  after  six 
years  of  teaching,  in  which  he  had  published  little  or  nothing  descrip- 
tive of  research.  This  was  partly  because  he  had  a  most  severe 
standard  for  what  a  research  paper  should  be ;  it  should  describe  some 
piece  of  work  so  well  done  that  no  one  would  ever  have  to  investigate 
this  particular  matter  again.  To  this  standard  he  held  true,  with  the 
result  that  his  published  papers  were  remarkably  few  and  remark- 
ably significant. 

One  might  have  expected  him,  when  he  found  time  for  research, 
to  take  up  some  problem  in  light,  for  that  seemed  to  be  his  chief  field 
of  interest;  but  accident,  and  a  sense  of  duty,  turned  him  to  a 
different  quarter.  The  Fogg  Art  Museum,  on  its  completion  in  1897, 
proved  to  have  an  auditorium  that  was  monumental  in  its  acoustic 
badness,  and  President  Eliot,  who  had  formed  a  high  opinion  of 
Sabine's  qualities,  called  upon  him  to  find  a  remedy,  as  a  practical 
service  to  the  university.    With  this  warrant  for  diverting  some  of 
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his  energy  from  teaching,  Sabine  entered  upon  an  investigation  which 
proved  to  be  his  most  conspicuous  scientific  work.  Though  he  was 
dealing  with  a  new  structure,  he  was  attacking  a  practical  problem 
as  old  as  the  institution  of  public  buildings.  It  had  never  been  solved 
before  in  any  thoroughgoing  manner.  He  did  solve  it,  and  he  did 
this  not  by  virtue  of  any  extraordinary  resources  given  by  modem 
science.  He  did  it  in  such  a  way  as  to  show  that  it  might  have  been 
done  by  a  man  like  him  centuries  before.  Not  only  did  he  cure  the 
defect  of  the  particular  room  that  first  engaged  his  attention ;  he  went 
on  with  his  study  till  he  could-tell  in  advance  what  the  acoustic  quali- 
ties of  a  projected  auditorium  would  be;  and  his  visible  instruments 
in  all  this  achievement  were  organ  pipes,  common  fabrics  and  mate- 
rials, and  the  unaided  human  ear. 

Was  it,  then,  so  easy  and  simple  a  thing  to  do?  Did  he  merely 
happen  to  find  the  solution  of  a  difficulty  thousands  of  years  old! 
No.  He  succeeded  by  reason  of  a  combination  of  qualities,  among 
which  were  unending  patience  and  untiring  energy.  He  must  work  in 
the  small  hours  of  the  night,  when  other  men  had  ceased  from  their 
noisy  labors  and  when  street  cars  were  infrequent;  he  must,  for 
certain  ends,  work  only  in  the  summer,  when  windows  could  be 
kept  open;  in  the  early  summer,  before  the  crickets  began  their 
nightly  din.  He  must  work  with  the  most  scrupulous  regard  for 
conditions  that  to  another  might  seem  trivial.  He  once  threw 
away  the  observations  of  months  because  be  had  failed  to  record 
the  clothes  he  wore  while  at  his  work.  Such  was  the  difficulty  of 
his  undertaking,  on  the  mere  physical  side,  and  such  the  rigor  of 
his  devotion  to  it.  We  say  of  such  a  man,  "  It  is  a  pity  he  died  so 
young."  If  he  had  taken  care  of  himself,  had  been  regular  in 
his  meals  and  in  his  hours  of  sleep,  he  would  have  had  a 
long  as  well  as  a  useful  life.  Yes ;  but  the  things  he  undertook  to 
do,  and  did  do,  can  not  be  done  by  a  man  who  must  be  regular  at 
his  meals  and  regular  in  his  hours  of  sleep. 

The  establishment  of  a'  Graduate  School  of  Applied  Science,  in 
place  of  the  undergraduate  Lawrence  Scientific  School  which  had 
existed  at  Harvard  for  a  long  time,  was  the  result  of  a  movement 
led  by  Sabinei  in  1906.  It  was  doubtless  his  hope,  from  the  start 
of  his  connection  with  this  revolutionary  action,  to  make  the  Harvard 
School  of  Applied  Science  one  of  the  highest  and  best  in  the  world ; 
but  concerning  the  wisdom  of  making  it  distinctively  and  only  a 
graduate  school,  he  was  not  altogether  positive,  in  spite  of  the  fact 
that  the  suggestion  to  make  it  such  is  attributed  to  him.  In  fact, 
the  decision  of  the  faculty  to  approve  this  policy  was  arrived  at  in 
a  curiously  casual  way.  Argument  against  it  was  made  at  a  faculty 
meeting,  and  nobody  seemed  to  be  confidently  in  favor  of  it.  Sabine 
told  a  colleague  the  next  day  that  just  before  the  vote  was  taken 
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he  tried  to  get  the  president's  attention,  to  move  a  postponement 
of  the  question.  '  He  did  not  succeed,  the  vote  was  taken,  and  the 
policy  was  laimched. 

Sabine  took  the  deanship  of  the  Scientific  School  reluctantly,  at 
the  urgfent  request  of  President  Eliot,  but  he  threw  himself  into  the 
duties  of  the  office  with  characteristic  energy,  devotion,  and  elevation 
of  ideals.  It  was  his  ambition  to  make  the  school  as  good  as  any 
school  of  applied  science  anywhere,  and  he  strove  for  that  end. 

Whether  the  history  and  fate  of  the  school  would  have  been  notably 
different  if  it  had  included  undergraduate  programs  of  study  is,  for- 
timately,  a  question  we  need  not  discuss.  For  it  is  now  possible  to 
undertake  the  experiment  of  building  up  at  Harvard  a  school  of 
applied  science  second  to  none  in  its  higher  reaches  but  standing  on 
a  base  of  directed  undergraduate  work  done  within  Harvard  walls. 
In  this  undertaking  we  can  have  no  better  ideals  than  those  which 
Sabine's  deanship  kept  always  before  us. 

When  this  deanship  ended  he  returned  gladly  to  the  work  of  teach- 
ing and  research,  and  but  for  the  war  he  would  probably  have  had 
before  him  a  long  career  of  growing  usefulness  and  fame,  and  would 
have  lived  to  a  vigorous  old  age,  according  to  the  habit  of  his  ances- 
tors. But  from  that  fiery  furnace  into  which  other  men  were  drawn 
by  millions  he  could  not  hold  himself  back.  He  would  have  felt 
recreant  if  he  had  escaped  unscathed.  Going  to  France  in  1916  with 
the  intention  of  giving  a  course  of  lectures  as  exchange  professor  at 
the  Sorbonne  in  the  fall,  he  engaged  during  the  summer  in  the  woA 
of  conducting  tuberculous  patients  from  the  French  hospitals  to 
Switzerland,  an  enterprise  undertaken  by  the  Rockefeller  Founda- 
tion. Overworking  in  this,  he  was  attacked  during  the  fall  by  a  dis- 
ease which  nearly  ended  his  life  and  compelled  the  postponement  of 
his  Sorbonne  lectures.  When  he  was  able  to  be  moved  he  went  back 
to  Switzerland,  this  time  as  a  patient ;  but  he  gained  strength,  study- 
ing French  constantly  meanwhile,  and  in  the  spring  of  1917  gave  his 
lectures  on  architectural  acoustics  in  Paris.  These  ended,  he  went 
through  some  months  of  extreme  activity  in  the  technical-science 
service  of  the  allied  Governments.  Returning  to  America  in  the  late 
fall,  he  went  on  with  similar  work  in  Washington,  and  elsewhere, 
coming  to  Cambridge  for  his  lectures  every  week,  eating  and  sleeping 
when  and  where  he  could,  always  too  busy  for  the  surgical  operation 
which  his  physical  condition  demanded.  He  refused  military  rank, 
declaring,  with  that  severity  of  judgment  which  sometimes  verged 
upon  intolerance,  that  the  uniform  should  be  worn  only  by  those  who 
were  subject  to  the  dangers  and  labors  of  the  front.  But  he  risked 
his  life  constantly,  and  at  last  fatally,  in  the  service  of  the  country 
and  the  university. 

We  have  known  in  him  a  rare  spirit,  and  we  reverence  his  memory^ 
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SMIL  FISCHER. 

By  H.  E.  A. 

[Nature,  July  31.  1919,  No.  2596.  vol.  103,  pp.  430,  431.] 

The  death  of  Emil  Fischer  will  be  deeply  regretted  throughout 
the  world  of  chemists;  his  achievements  alone  suffice  to  belie  the 
attempts  too  frequently  made  of  late  years,  during  the  war,  by 
speakers  in  .no  proper  way  conversant  with  the  subject,  to  belittle 
German  scientific  performance  and  originality.  No  act  is  so  dan- 
gerous as  that  of  underrating  the  intelligence  of  an  enemy ;  but  this 
we  persistently  did  in  the  past,  notwithstanding  the  warnings  that 
were  given  by  those  few  who  were  alive  to  the  facts;  and  this  we 
are  boastfully  doing  at  the  present,  before  we  have  made  any  effective 
progress  in  overcoming  the  difficulties  by  which  we  were  hampered 
in  the  past  and  while  we  are  still  almost  leaderless  and  unorganized. 

Emil  Fischer  was  one  of  Grermany's  great  academic  experts — a 
man  who  was  listened  to  and  used  by  his  government  and  supported 
in  every  necessary  way;  he  was  simply  worshipped  by  industry. 
We  can  but  envy  the  position  he  enjoyed.  Our  Government  has  still 
no  use  for  the  expert;  indeed,  the  board  of  trade  has  officially  de- 
clined, only  recently,  to  give  academic  chemical  science  any  voice 
in  connection  with  so  ultra-chemical  a  subject  as  the  dyestuff  in- 
dustry— an  industry  which  is  simply  the  laboratory  writ  large;  and 
the  industrial  worker  still  too  often  scoffs  at  the  academic  worker 
instead  of  treating  him  as  his  boon  companion — perhaps  sometimes 
with  show  of  reason,  as  the  latter  is  apt  to  get  on  stilts. 

When  the  present  writer  first  met  Fischer  in  Strasburg  in  January, 
1882,  he  all  but  fell  in  love  with  him  on  the  spot.  A  Rhinelander, 
tall,  well-built  and  well-dressed,  with  eyes  of  wonderful  brightness, 
and  manners  of  most  engaging  frankness  and  courtesy,  Fischer  had 
scarcely  any  of  the  attributes  of  the  pedagogue,  although,  as  years 
went  on  and  he  grew  in  importance,  his  impatience  with  those  who 
ventured  to  question  his  opinion  became  more  obvious — ^but  no 
German  can  escape  from  this.  If  not  the  prototype  of  a  new  academic 
genus,  Fischer  was  certainly  a  mutant  of  the  original  German 
species.  A  far  greater  chemist  than  his  predecessor,  Hofmann,  he 
lacked  Hofmann 's  diplomatic  qualities  and  love  of  influence;  and 
though  he  filled  his  office  with  dignity  and  distinction,  he  in  no 
way  courted  publicity ;  indeed,  for  the  most  part  he  lived  the  austere 
life  of  the  recluse,  spending  his  time,  other  than  that  given  to  neces- 
sary official  duties,  entirely  either  in  his  laboratory  or  in  his  study. 
He  systematically  overworked  himself,  and  there  is  little  doubts 
that  his  frequent  complaints  of  his  health — of  his  Magen  particu- 
larly— ^were  largely  conditioned  by  overwork.  No  chemist  has  secured 
success  to  a  greater  extent  through  constantly  enforced  intellectual 
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effort  and  the  determination,  having  once  conceived  an  object,  to 
win  through.  He  was  a  striking  contrast,  in  this  respect,  to  his 
wonderfully  alert  contemporary,  Victor  Meyer,  in  whom  the  faculty 
of  immediately  seeing  and  seizing  an  opportunity  was  perhaps  more 
highly  developed,  though  he  had  neither  the  fixity  of  purpose  nor 
the  patience  of  his  colleague;  but  Meyer  was  a  Jew,  hence  the  dif- 
ference. The  two  men  made  parallel  discoveries,  almost  at  the  sanie 
time,  the  one  by  developing  the  use  of  phenylhydrazine,  the  other 
that  of  hydroxylamine,  as  differential  analytical  agents ;  but  phenyl- 
hydroxylamine  became  the  Rosetta  stone  with  the  aid  of  which 
Fischer  unlocked  the  story  of  the  sugars  and  justified  Pasteur's  pre- 
diction that  life  is  an  asymmetric  process. 

It  is  impossible  to  overrate  the  value  of  the  three  great  series  of 
investigations  which  are  inseparably  linked  with  Fischer's  name,  as, 
by  his  work  on  the  sugars,  on  the  proteins,  and  on  uric  derivatives 
(each  an  inquiry  of  unparalleled  magnitude  and  importance),  he 
made  biology,  on  the  chemical  side,  a  science. 

Fischer  appears  to  have  continued  to  exercise  his  academic  ac- 
tivity throughout  the  period  of  hostilities,  as  communications  bear- 
ing his  name  have  been  published  at  frequent  intervals.  It  is  dif- 
ficult to  imagine  that  he  could  have  taken  any  part  in  the  hellidi 
work  of  war.  The  loss  of  such  a  man  at  such  a  time  is  greatly  to 
be  deplored,  as  he  would  probably  have  been  one  of  the  few  to  exer- 
cise an  ameliorating  influence.  He  died  at  the  comparatively  early 
age  of  67. 

Fischer  received  the  Davy  medal  from  the  Royal  Society  in  1890 
and  was  elected  a  foreign  member  of  the  society  in  1899.  He  was 
awarded  the  Nobel  prize  in  1902.  He  had  many  competent  Engli^ 
and  American  workers  among  his  students,  who  rendered  him  no 
slight  assistance.  His  laboratory  has  been  one  of  the  limited  num- 
ber in  which,  of  late  years,  experience  of  real  value,  both  technical 
and  moral,  could  be  gained;  few  men  have  set  so  high  an  example 
to  their  students  and  no  one  was  more  mindful  in  spirit  of  his 
countryman,  Kekule's  saying,  "  Nur  keine  unreifen  Friichte."  He 
would  recommend  no  one  who  was  not  sufficiently  trained.  Many 
are  now  seeking  entry  into  practice  here  who  are  not  only  under- 
'  trained  but  also  unaware  of  their  ignorance ;  herein  lies  our  dan- 
ger— ^we  have  yet  to  attach  real  meaning  to  the  term  "  chemist " 
and  to  follow  Fischer's  example.  As  representative  of  the  genus 
in  its  most  highly  developed  modern  form,  he  is  to  be  placed  at  the 
apex. 

From  the  time  of  Liebig  onward  English  students  have  visited 
German  laboratories  and  these  have  undoubtedly  afforded  them 
valuable  opportunities.  But  the  Germans  have  also  been  gainers 
thereby  and  they  have  yet  to  realize  what  they  lose  by  our  with- 
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drawal.  The  change  of  circumstances  will  be  to  our  advantage 
in  many  ways.  The  object  of  higher  training  should  be  to  promote 
originality  and  individuality,  but,  instead  of  being  trained  on  in- 
dividualistic lines,  of  late  years  students  in  Germany  have  been 
lead  to  worship  authority  rather  than  to  be  free  thinkers. 

A  more  serious  consequence  of  the  constant  emigration  of  our 
students  to  German  laboratories,  however,  was  the  effect  this  had 
in  preventing  the  development  of  higher  education  in  our  own 
schools;  until  recently  it  rendered  the  systematic  prosecution  of 
chemical  inquiry  and  the  formation  of  schools  of  research  in  this 
country  almost  impossible.  Our  most  capable  workers  were  con- 
stantly withdrawn  from  us  just  as  they  were  about  to  become  valu- 
able instruments — we  were  allowed  to  sTiarpen  pencils  but  not  to 
use  them.  In  fact,  we  have  allowed  the  Germans  to  monopolize 
not  only  the  dyestuff  industry  but  also  the  higher  academic  in- 
dustry; and  not  only  have  our  best  students  been  encouraged  to 
leave  us  but  we  have  also  done  our  utmost  to  sterilize  the  intellects 
of  the  remainder  by  a  cast-iron  system  of  examinations.  The  1851 
commissioners,  unfortimately,  favored  this  policy;  indeed,  at  one 
time  they  almost  forced  their  chemical  scholars  to  go  to  Germany. 
As  there  was  no  interchange,  we  were  left  without  helpers.  The 
protests  made  as  to  the  impolicy  of  the  course  were  of  no  avail.  We 
were  told,  in  no  halting  terms,  that  we  sought  to  keep  the  students 
at  home  to  serve  as  our  assistants,  yet  the  Germans  were  allowed 
to  use  them  to  their  ends.  In  the  eyes  of  our  officials  what  was  im- 
proper here  was  permissible  abroad.  Fortunately,  during  the  past 
decade  or  two,  we  have  been  successful  in  gradually  stemming  the 
tide  of  emigration  and  our  higher  instruction  has  been  developed 
apace,  though  hitherto  it  has  never  been  otherwise  than  starved. 

LORD  RAYLBIGH. 
By  H.  A.  R. 

[From  American  Journal  of  Science,  toI.  48,  No.  285.  pp.  249-250.] 

Lord  Rayleigh,  the  celebrated  English  physicist,  died  on  June  30 
at  his  home,  Terling  Place,  Witham,  Essex. 

John  William  Strutt,  third  Baron  Rayleigh,  was  bom  on  Novem- 
ber 12,'  1842.  He  was  graduated  from  Cambridge  as  senior  wrangler 
in  1865  and  for  a  time  was  a  fellow  of  Trinity  College.  In  1879  he 
succeeded  Clerk  Maxwell  as  Cavendish  professor  of  experimental 
physics  at  Cambridge  and  continued  to  occupy  this  chaiy  until  1884, 
when  he  resigned.  From  1887  to  1905  he  was  professor  of  natural 
philosophy  in  the  Royal  Institution,  a  post  which  required  him  to 
give  only  a  few  public  lectures  each  year.  He  was  secretaiy  of  the 
Koyal  Society  from  1887  to  1896,  and  president  from  1905  to  1908. 
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In  the  latter  year  he  became  chancellor  of  the  University  of  Cam- 
bridge, and  continued  to  hold  this  office  mitil  his  death.  He  is  suc- 
ceeded' in  the  title  by  his  eldest  son,  the  Hon.  Robert  John  Strutt, 
who  has  followed  in  his  father's  footsteps  as  a  physicist  and  has 
been  for  some  years  professor  of  physics  in  the  Imperial  College  of 
Science,  South  Kensington. 

Lord  Rayleigh's  first  scientific  paper  was  published  in  1869,  and 
for  50  yeai-s  there  has  been  no  interruption  in  the  steady  flow  of  his 
contributions  to  science.'  There  are  altogether  about  400  papers  and. 
as  J.  J.  Thomson  says,  "  Not  one  of  these  is  commonplace,  and  there 
is  not  one  which  does  not  raise  the  level  of  our  knowledge  of  its 
subject " ;  even  in  the  last  year  of  Ms  life  there  appeared  to  be  nc 
falling  off  in  his  work  in  either  quantity  or  quality.  He  was  equally 
at  home  in  mathematical  and  experimental  investigations,  and  in 
both  his  work  was  marked  by  extraordinarj^  simplicity  and  direct- 
ness of  method.  Most  of  his  experimental  work  was  done  in  a  pri- 
vate laboratory  in  one  of  the  wings  of  his  country  house,  and  no 
physicist  who  visited  it  could  fail  to  be  astonished  at  the  primitive 
equipment  which  was  sufficient  in  Rayleigh's  hands  for  work  of  the 
highest  importance.  A  similar  impression  was  made  upon  one  when 
he  discussed  work  in  which  he  was  at. the  time  engaged;  it  seemed 
so  straighforward  and  natural  that  it  was  hard  to  realize  it  might 
not  have  been  equally  done  by  anybody. 

The  achievement  by  which  Lord  Rayleigh  is  best  known  to  the 
general  public  is  the  discovery  of  argon,  in  the  later  stages  of  which 
he  had  the  assistance  of  Sir  William  Ramsay.  .  His  treatise  on  The 
Theory  of  Sound  has  had  no  serious  rival  since  its  first  publication 
in  1877;  in  all  the  laboratories  and  experimental  stations  which 
worked  on  the  antisubmarine  problem  during  the  war  this  work  was 
<5onstantly  resorted  to  when  difficulties  were  great,  and  it  usually  sup- 
plied either  the  complete  solution  or  at  least  a  suggestion  as  to  the 
best  mode  of  procedure. 

Lord  Rayleigh  received  all  the  honors  and  rewards  which  could 
fall  to  the  lot  of  a  man  of  science.  He  served  on  many  boards  and 
<;ommittees  in  the  public  interest  and  with  great  advantage  to  his 
country.  He  was  the  first  president  of  the  advisory  committee  for 
aeronautics,  a  body  whose  work  before  and  during  the  war  has  been 
the  chief  factor  in  giving  to  Great  Britain  the  preeminence  in  the- 
oretical and  applied  aeronautics  which  she  holds  to-day. 
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FOURTH  ANNUAL  REPORT  OF  THE  NATIONAL 
RESEARCH  COUNCIL. 

INTRODUCTION. 

The  broad  general  lines  of  the  permanent  organization  of  the  Na- 
tional Research  Council  were  determined  shortly  after  the  armistice, 
and  a  specific  program  was  adopted  by  the  Council  of  the  National 
Academy  of  Sciences  on  February  11,  1919.  The  work  of  the  year 
has  in  large  measure  been  necessarily  monopolized  by  the  effort  to 
round  out  and  complete  this  program  and  put  it  into  actual  opera- 
tion. The  organization  in  its  present  form  with  the  appropriate  per- 
sonnel is  presented  as  Appendix  A  of  this  report. 

An  appreciable  part  of  the  war  work  conducted  by  the  council  or 
under  its  auspices  did  not  terminate  in  1918,  but  was  continued. for 
longer  or  shorter  intervals,  and  some  of  the  committees  are  still  oper- 
ative, having  been  assimilated  into  the  peace-time  organization. 
This  is  peculiarly  true  of  those  committees  whose  work  is  most 
closely  related  to  industrial  problems,  many  of  which  are  quite  as 
significant  for  times  of  peace  as  for  war.  Certain  metallurgical  re- 
searches in  progress  under  the  division  of  engineering  are  cases  in 
point. 

The  year  has  seen  the  completion  of  the  organization  of  each  of 
the  13  divisions  included  in  the  present  scheme.  It  has  been  a  some- 
what slow  process  to  secure  the  cooperation  of  all  the  scientific  and 
technical  societies  and  other  organizations,  including  many  depart- 
ments of  the  Federal  Government,  which  under  the  plan  were  'en- 
titled to  elect  representatives  to  the  several  divisions.  This  has,  how- 
ever, been  finally  accomplished  in  a  satisfactory  maimer. 

On  June  30,  191?,  the  National  Research  Council  passed  out  from 
under  its  more  direct  relations  to  the  National  Government  through 
the  Council  of  National  Defense.  This  transition  was  accomplished 
without  friction,  and  although  there  are  still  some  financial  account- 
ings not  yet  completed,  all  are  in  the  way  of  a  speedy  settlement,  and 
we  may  look  forward  to  an  early  conclusion  of  all  our  more  direct 
responsibilities  to  the  Government.  Through  the  Government  divi- 
sion, however,  as  well  as  through  the  division  of  foreign  relations, 
and  by  reason  of  our  desire  to  serve  the  national  interests  wherever 
possible,  we  shall  continue  our  contacts  with  the  Government,  in  the 
hope  that  they  will  lose  nothing  of  their  practical  value  because  of 
the  change  in  their  external  forms. 

16^503'— 20— S.  Doc.  238, 66-2 5  66 
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GIFTS  TO  THE  COUNCIL. 

With  the  cessation  of  the  relations  described  in  the  previous  para- 
graph;  the  council  was  obliged  to  look  to  purely  private  resources 
for  its  financial  maintenance.  The  treasurer's  report  herewith  at- 
tached presents  in  detail  the  fiscal  arrangements  of  the  council,  but 
it  is  appropriate  to  mention  more  explicitly  our  obligations  to  the 
many  individuals  and  agencies  which  have  made  our  work  possible. 

By  an  action  of  March  28, 1919,  the  Carnegie  Corporation  of  New 
York  expressed  its  readiness  to  appropriate  in  due  time  $5,000,000, 
to  be  placed  at  the  disposal  of  the  National  Academy  of  Sciences  for 
the  purposes  of  the  Academy  and  the  National  Research  Council, 
provided  that  a  suitable  site  should  be  secured  from  other  sources, 
and  that  a  satisfactory  plan  for  a  building  to  serve  the  purposes  of 
the  two  beneficiary  organizations  should  be  presented.  A  block  of 
land  in  the  neighborhood  of  the  Lincoln  Memorial  was  agreed  upon 
as  a  proper  site,  and  estimates  were  secured  of  the  probable  cost;  i.  e., 
$150,000.  A  committee,  consisting  of  Messrs.  Hale,  Millikan,  and 
Angell,  set  about  to  obtain  the  necessary  funds  by  securing,  if  pos- 
sible, 15  individuals  of  national  standing  who  would  contribute 
$10,000  apiece.  By  reason  of  various  unforeseen  circumstances  the 
price  of  tiie  land  proved  to  be  $186,010.21,  aQd  it  was  consequently 
necessary  to  raise  a  considerably  larger  sum  of  money  than  had  been 
originally  anticipated.  Persistent  effort,  however,  finally  crowned 
this  undertaking  with  success.  The  obligation  of  the  council  to  the 
generous  friends  who  assisted  us  can  not  be  overestimated,  inasmuch 
as  they  made  possible  the  permanent  establishment  of  the  council  on 
a  firm  financial  basis.  A  public  acknowledgment  will  be  made  at  a 
later  date. 

As  the  result  of  the  joint  action  of  the  council  of  the  National 
Academy  of  Sciences  and  the  National  Research  Council  Mr.  Bertram 
G.  Goodhue,  of  New  York,  was  asked  to  prepare  sketches  for  a  build- 
ing, and  on  November  28  the  Carnegie  Corporation  of  New  York, 
having  previously  accepted  as  satisfactory  the  evidence  of  purchase 
of  the  site  mentioned,  authorized  a  committee  of  its  own  to  accept  the 
sketches  submitted  by  Mr.  Goodhue  or  to  authorize  any  modifications 
judged  to  be  necessary,  and  therewith  recognized  the  conditions  of 
their  action  of  March  28,  1919,  as  having  been  met,  thus  assuring  the 
very  generous  endowment  agreed  to  under  that  action. 

In  addition  to  these  provisions  for  the  permanent  support  of  the 
council,  the  Carnegie  Corporation  contributed,  exclusive  of  $60,000 
unexpended  from  the  previous  year,  $100,000  for  the  fiscal  year  from 
July  1, 1919,  to  June  30, 1920.  The  corporation  has  also  voted  a  sum 
of  $170,000  for  the  fiscal  year  July  1,  1920,  to  June  30,  1921.  The 
executive  board  of  the  National  Research  Council  has  formally  ex- 
pressed its  appreciation  for  these  generous  gifts,  but  it  is  a  peculiar 
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pleasure  to  dwell  in  this  connection  upon  the  unquestioned  national 
service  which  the  Carnegie  Corporation  is  thus  rendering  in  estab- 
lishing in  perpetuity  a  thoroughly  democratic  organization  which  is 
in  a  position  to  mobilize  our  national  scientific  resources  for  the  most 
unselfish  service.  It  is  quite  impossible  to  measure  the  good  results 
which  are  sure  to  accrue  as  the  years  go  by  from  this  wise  and  gen- 
erous investment.  It  is  a  privilege  which  all  the  members  of  the 
council  appreciate,  to  have  had  some  part  in  laying  the  foundations 
of  this  enduring  edifice. 

A  considerable  number  of  other  gifts  have  come  to  the  council 
during  the  current  year  which  deserve  grateful  recognition. 

First  may  be  mentioned  the  appropriation  on  April  9, 1919,  by  the 
Rockefeller  Foundation,  under  the  accompanying  resolutions,  of 
$500,000  to  provide  for  research  fellowships  in  physics  and  chem- 
istry for  five  years. 

Resolved,  That  the  sum  of  $50,000  (R.  F.  2395)  be.  and  it  Is  hereby,  ap- 
propriated, of  which  80  much  as  may  be  necessary  shall  be  paid  to  the  National 
Research  Council  during  the  year  1919  for  the  maintenance  of  a  system  of 
national  research  feUowships  in  physics  and  chemistry  under  the  direction  of 
the  research  board  of  that  council  and  in  general  conformity  with  the  plans 
outlined  in  letter  of  appUcation. 

Resolved,  That  the  Rockefeller  Foundation  pledge  itself  to  appropriate  to 
the  National  Research  Council  for  the  maintenance  of  a  system  of  national 
research  fellowships  in  physics  and  chemisrtry  such  additional  sums  for  use 
in  succeeding  years  as  shall  make  available  for  expenditure  during  the  period 
from  May  1,  1919,  to  June  30,  1925,  a  total  sum  not  to  exceed  $500,000,  it  being 
understood  that  the  appropriation  for  any  one  year  shall  be  for  not  more  than 
$100,000  plus  any  unexpended  balances  from  appropriations  for  previous  years. 

This  action  brought  to  a  head  plans  which  had  been  imder  con- 
sideration between  representatives  of  the  National  Academy  of 
Sciences  and  the  National  Research  Council,  on  the  one  hand,  and  the 
Rockefeller  Foundation,  on  the  other,  designed  to  further  funda- 
mental investigations  in  physics  and  chemistry. 

As  a  part  of  this  plan,  there  was  established  on  March  11,  1919, 
a  research  fellowship  board,  selected  to  administer  such  funds  when 
secured.  The  personnel  of  this  board  is  as  follows :  Henry  A.  Bum- 
stead,  Simon  Flexner  (chairman),  George  E.  Hale,  Elmer  P.  Kohler, 
Robert  A.  Millikan,  Arthur  A.  Noyes,  and  ex  officio,  C.  E.  Menden- 
hall  and  W.  D.  Bancroft. 

Under  date  of  June  16,  1919,  the  Rockefeller  Foundation,  in  re- 
sponse to  a  request  by  the  Division  of  Physical  Sciences,  took  the 
following  action : 

Resolved,  That  the  sum  of  $20,000  l)e.  and  it  is  hereby,  appropriated  to  tlie 
National  Research  Council  for  the  Division  of  Physical  Sciences,  of  which 
so  much  as  may  be  necessary  shall  be  used  to  defray  the  necessary  traveling 
and  other  expenses  involved  In  conferences  of  the  subcomlttees  of  that  dl- 
^ision  during  the  year  1919. 
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Inasmuch  as  the  success  of  the  plan  upon  which  the  National  Re- 
search Council  is  founded  depends  in  very  large  measure  upon  the 
frequency  with  which  the  members  of  its  several  divisions  and  com- 
mittees can  assemble  for  conference,  this  gift  is  peculiariy  accept- 
able, and  its  results  will  be  watched  with  the  greatest  interest.  It 
may  come  to  pass  that  after  the  work  of  the  divisions  is  firmly 
established  there  will  be  less  need  for  these  frequent  conferences, 
but  at  the  outset,  when  specific  projects  are  being  matured,  they  are 
highly  essential.  As  the  members  of  the  divisions  and  committees  are 
geographically  widely  scattered,  aiid  few  of  them  could  afford  to 
bear  the  burden  of  their  own  expenses  in  attending  such  conferences, 
the  need  of  funds  for  this  purpose  is  quite  obvious.  The  council 
has  used  its  own  funds  as  far  as  practicable  for  the  same  purposes, 
but  its  resources  have  thus  far  been  quite  inadequate  to  permit  as 
frequent  meetings  of  its  personnel  as  would  be  desirable. 

For  both  of  these  generous  contributions  to  the  work  of  the  council 
the  Rokefeller  Foundation  has  our  very  sincere  appreciation. 

Under  date  of  February  27,  1919,  the  General  Education  Board 
adopted  the  following  resolution : 

Resolved,  That  the  executive  committee  be  authorized  in  its  discretioD  to 
appropriate  a  sum  not  exceeding  $25,000  for  the  purpose  of  financing  the  prepa- 
ration of  mental  measurements  of  school  children,  provide  the  undertaking 
is  organized  and  conducted  by  a  competent  and  responsible  agency. 

Under  date  of  March  1,  1919,  Mr.  Abraham  Flexner,  secretary  of 
the  General  Education  Board,  communicated  this  action  to  Dr. 
Yerkes,  with  a  statement  that  in  the  opinion  of  the  officers  of  the  Gen- 
eral Education  Board  the  terms  of  this  resolution  would  be  met  pro- 
vided the  National  Eesearch  Council  officially  made  application  for 
the  appropriation,  the  work  to  be  done  by  Dr.  Yerkes,  Dr.  Terman, 
and  their  associates.  Accordingly,  the  chairman  of  the  council, 
under  date  of  March  11,  wrote  to  the  officials  of  the  General  Educa- 
tion Board  requesting  this  appropriation,  and  on  March  13  Mr. 
Abraham  Flexner  replied,  stating  that  the  appropriation  would 
be  transmitted  to  the  National  Research  Council  under  such  con- 
ditions as  might  be  mutually  convenient. 

On  September  5,  1919,  the  General  Education  Board  adopted 
the  following  resolution : 

Resolved,  That,  upon  the  request  of  the  National  Research  Ck>ancil  under 
date  of  August  12,  1919,  the  sum  of  $10,000,  or  so  much  thereof  as  may  be 
needed,  be,  and  it  hereby  is,  appropriated  to  the  National  Research  CJounciL  to 
enable  the  Division  of  Educational  Relations  to  conduct  certain  educational  in- 
vestigations outlined  in  Dr.  Angell*s  memorandum  during  the  year  ending 
September  30,  1920. 

The  memorandum  referred  to  outlined  the  desirability  of  a  survey 
of  research  conditions  in  educational  institutions  throughout  the 
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country.  This  survey  will  be  ccwiducted  not  from  the  point  of  view 
of  discovering  possible  subjects  of  criticism,  but  to  ascertain  in  what 
ways  the  council  can  be  of  most  service  in  stimulating  and  promoting 
research  work  and  in  the  training  of  research  personnel  in  these  insti- 
tutions. 

Both  of  these  gifts  of  the  General  Education  Board  were  ac- 
knowledged by  the  executive  board  of  the  council  in  appropriate 
resolutions,  but  it  should  be  added  that  the  council  has  been  greatly 
gratified  not  only  by  the  fact  of  these  generous  contributions  to 
its  work,  but  perhaps  equally  by  the  confidence  these  gifts  and  the 
others  previously  mentioned  evince  in  the  essential  value  and  prac- 
ticability of  its  undertakings.  Confidence  begets  confidence,  and 
the  reputation  of  the  Rockefeller  Foundation  and  the  General  Edu- 
cation Board  for  keen  discrimination  m  their  selection  of  enter- 
prises to  assist  has  been,  and  will  continue  to  be,  a  source  of  great 
strength  to  the  council  in  its  effort  to  secure  public  support. 

As  the  result  of  a  frank  presentation  of  the  current  financial 
problems  of  the  council  by  Dr.  Vernon  Kellogg,  the  directors  of 
the  Commonwealth  Fund  announced  on  December  15,  in  a  letter 
from  Dr.  Max  Farrand,  general  director,  an  appropriation  of 
$2,000  a  month  for  six  months  beginning  January  1.  1920,  or  so 
much  thereof  as  might  be  necessary  for  the  running  expenses  of 
the  National  Research  Council  up  to  July  1, 1920. 

Owing  to  many  unforeseeable  difficulties  connected  with  the  tran- 
sition of  the  council  from  its  wartime  organization  to  its  present 
form,  the  expenses  of  the  council  threatened  seriously  to  outrun  for 
the  fiscal  year  its  available  assets.  There  was  never  any  question 
of  the  encountering  of  an  outright  deficit,  but  there  was  very  great 
danger  that  certain  important  features  of  the  work  of  the  council 
would  have  to  be  discontinued  for  the  last  six  months  of  the  year  in 
order  to  avoid  such  a  deficit.  The  extremely  generous  action  of 
the  directors  of  the  Commonwealth  Fund  has  prevented  this  grave 
catastrophe,  whose  consequences  for  the  future  usefulness  of  the 
council  it  would  be  difficult  to  overestimate.  From  this  time  for- 
ward, it  will  bo  entirely  possible  to  have  the  annual  budget  of  the 
council  adequately  provide  all  essential  expenditures,  and  the  ac- 
counting system  now  in  force  will  prevent  any  recurrence  of  the 
conditions  which  necessarily  arose  during  the  war,  when  emergen- 
cies requiring  instant  action  often  involved  disregard  of  all  ordi- 
nary principles  of  expenditure.  So  long  as  the  Government  service 
required,  such  emergency  actions  were  imdoubtedly  justified,  and  oc- 
casionally quite  inevitable,  but  they  have  no  place  in  the  procedure 
of  an  organization  like  the  National  Research  Council  in  times  of 
peace. 
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GENERAL  POLICIES. 

It  has  been  necessary  to  consider  many  problems  of  permanent 
general  policy,  to  certain  of  which  brief  reference  may  properly  be 
made. 

At  least  two  conceptions  of  the  financial  fimctioning  of  the  council 
are  obviously  possible.  It  may,  on  the  one  hand,  be  thought  of  as  an 
organization  which  shall  achieve  its  purpose  to  foster  and  stimulate 
scientific  research  by  the  accumulation  of  a  large  endowment,  the 
income  from  which  might  from  time  to  time  be  allotted  to  meet  the 
expenses  of  specific  researches.  In  this  case  the  council  would  simply 
become  one  more  among  the  several  extant  endowed  agencies  for  the 
furtherance  of  enterprises  of  social  importance,  with  particular  em- 
phasis upon  those  of  a  scientific  and  investigatory  character.  On 
the  other  hand,  the  council  may  be  viewed  as  an  agency  for  the  exer- 
cise of  the  maximum  stimulation  of  research  men  and  research  agen- 
cies designed  to  assist  in  the  securing  of  cooperation  among  men  and 
organizations  capable  of  carrying  on  valuable  investigations,  but 
under  the  necessity  of  seeking  special  funds  from  other  sources  when- 
ever definite  financial  support  may  be  necessary.  Its  own  resources 
on  this  assumption  would  be  devoted  solely,  or  at  all  events  chiefly, 
to  the  maintenance  of  its  own  administrative  machinery. 

After  mature  consideration,  the  second  of  these  two  general  poli- 
cies has  been  definitely  adopted.  It  at  once  appears  that  as  a  conse- 
quence of  this  policy  the  council  is  likely  to  be  a  somewhat  constant 
solicitor  of  financial  support  for  certain  of  the  research  undertakings 
to  which  its  divisions  may  commit  themselves.  In  view  of  the  large 
number  of  individuals  connected  with  the  council  and  the  consider- 
able number  of  different  divisions,  it  has  been  quite  essential  that 
there  should  be  an  early  formulation  of  the  general  principles  in 
accordance  with  which  appeals  for  financial  support  should  be  made. 
The  accompanying  report  of  a  committee  appointed  to  study  this 
question  is  herewith  attached. 

REPORT  OP  THE  COMMITTEE  ON  GENERAL  POLICY  AND  SOLICITATION 

OF  FUNDS. 

In  an  organization  like  the  National  Research  Council,  the  solicitation  of 
funds  is  a  matter  of  the  utmost  practical  Importance  and  also  one  involving 
fundamental  questions  of  policy.  To  safeguard,  so  far  as  possible,  the  essen- 
tial interests  of  the  council,  your  committee  presents  for  your  consideration 
the  following  analysis  of  the  situation  and  a  formulation  of  principles  of  pro- 
cedure: 

1.  While  it  is  hoped  and  believed  that  the  vested  funds  of  the  council  wUl 
support  its  permanent  administrative  expenses,  it  is  clear  that  all  definite 
research  enterprises  undertaken  by  the  council  must  be  financed  by  funds 
specifically  secured  for  such  purposes.  This  means  that  so  long  as  the  coun- 
cil is  active,  money  raising  for  one  purpose  or  another  will  be  constantly  in 
progress. 
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2.  At  least  two  general  modes  of  procedure  are  obviously  feasible.  There 
may  be  (a)  a  central  money-raising  committee,  possibly  the  present  finance 
committee,  to  which  should  be  confided  responsibility  for  securing  the  funds 
required  by  each  separate  project  (it  would  be  assumed  that  such  projects 
had  already  been  approved  by  the  proper  central  authority,  presumably  the 
executive  board) ;  or  (6)  separate  committees  or  individuals  may  be  empowered 
to  raise  funds  for  each  project  approved.  Under  either  plan,  there  must  ob- 
viously be  some  provision  for  determining  priority  of  claims  among  possibly 
competing  projects.  Such  competition  might  conceivably  affect  the  purely  sci- 
entific or  professional  aspects  of  the  projects,  as  in  an  overlapping  of  biological 
with  chemical  or  medical  interests;  or  it  may  relate  to  the  soliciting  of  funds 
from  the  same  sources,  in  which  case  again  it  would  be  quite  essential  to 
determine  priority.  Obviously  the  question  regarding  the  agency  through  which 
funds  are  to  be  solicited  is  secondary  to  this  more  basic  question  of  determin- 
ing priority. 

3.  In  any  plan  which  is  adopted,  due  consideration  must  be  given  to  two 
opposing  factors.  On  the  one  hand,  no  avoidable  step  should  be  taken  tend- 
ing to  discourage  the  initiative  of  the  several  divisions  and  their  scientific 
and  professional  backers.  On  the  other  hand,  scrupulous  care  must  be  exer- 
cised to  prevent  the  appearance  of  competition  and  lack  of  organization  inside 
tlie  divisions  of  the  council. 

If  sole  responsibility  for  the  soliciting  of  funds  is  accorded  to  the  several 
divisions,  there  would  be  secured  the  maximum  of  responsible  interest  for 
the  furtherance  of  the  policies  adopted  by  the  divisions,  but  on  the  other 
hand,  there  would  be  prompt  and  certain  conflict  of  interests  in  both  the 
directions  Indicated  above.  If  responsibility  for  approving  the  several  pro- 
posed projects  and  the  suggested  methods  of  financing  them  be  retained  by 
the  executive  board,  or  an  accredited  agent  of  the  board,  for  example,  a  com- 
mittee or  the  chairman,  the  more  overt  conflicts  are  likely  to  be  avoided, 
but  with  unfavorable  effects  upon  the  spirit  and  energy  of  such  divisions  as 
may  find  their  projects  temporarily  held  in  abeyance.  The  plan  proposed 
attempts  to  avoid  the  disadvantages  of  both  extremes  while  retaining  so  much 
as  is  possible  of  their  advantages. 

FB0P08ED  POLICY. 

1.  Every  project  requiring  financial  support  must  be  approved  by  the  division 
proposing  it. 

2.  Every  such  project  shall  be  formulated  In  writing  in  as  much  detail  as 
possible  and  accompanied  by  an  estimate  of  expense  for  each  of  the  readily 
distinguishable  items  of  cost,  e.  g.,  salaries,  apparatus,  clerical  expense,  travel, 
etc. 

3.  Such  statements  shall  be  submitted  by  the  chairman  of  the  division  con- 
cerned to  a  project  committee,  together  with  a  statement  of  the  persons,  com- 
panies, or  corporations  whose  financial  support  Is  to  be  solicited,  with  sug- 
gestions of  the  amount  to  be  asked  from  each  and  designation  of  the  agents 
proposed  to  make  the  approach.  The  project  committee  authorized  by  the 
executive  board  shall  be  composed  of  the  chairman,  secretary,  and  treasurer 
of  the  National  Research  Council. 

4.  The  project  committee  will,  at  the  earliest  possible  date,  reply  to  the  chair- 
man of  the  division  concerned,  approving  or  disapproving  the  project  or  re- 
questing that  it  be  held  in  abeyance.  The  division  may  appeal  from  any  such 
decision  to  the  executive  board  at  its  next  monthly  meeting. 
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5.  The  project  committee  shall  report  to  the  executive  board  at  each  meeting 
of  the  board  all  actions  taken  during  the  preceding  month,  with  a  full  stat^nent 
of  the  reasons  for  the  same. 

Owing  to  the  intimate  relations  of  Engineering  Foundation  to  the 
engineering  division  of  the  National  Research  Council,  and  the  po^- 
ble  overlapping  of  certain  of  the  interests  of  Engineering  Founda- 
tion with  those  of  other  divisions  of  the  council,  it  was  thought  wise 
to  formulate  the  general  relations  which  should  govern  the  solicita- 
tion of  funds  by  these  two  organizations.  There  is  attached  herewith 
draft  of  a  statement  adopted  by  the  two  groups  to  control  their 

policies  in  this  matter: 

December  20,  1919. 

NATIONAL  RESEARCH  COUNCIL  AND  ENGINEERING  FOUNDATION 
BOARD  AGREEMENT.  OR  UNDERSTANDING  CONCERNING  POLICY 
IN  SOLICITATION  OF  FUNDS. 

National  Research  Council  and  Engineering  Foundation  Board,  each  through 
a  special  committee,  having  studied  the  matter  of  solicitation  for  funds,  and 
through  their  respective  chairmen  and  other  representatives  having  conferred 
as  to  possible  interferences  and  confusion  to  the  disadvantage  of  both  organiza- 
tions which  would  arise  If  a  policy  were  not  estnblished  and  re^)ected  by  them, 
herein  record  their  mutual  understanding  and  agreement  as  follows : 

In  so  far  as  the  field  of  engineering  is  concerned,  National  Research  Council 
will  in  the  main  seek  funds  for  current  support  of  specific  researches. 

Engineering  Foundation  Board  will  seek  funds  for  endowment,  the  Income  of 
which  will  be  used  for  the  support  of  research  under  the  terms  of  its  charter. 

Engineering  Foundation  Board  will  not  seek  funds  for  current  expenditures 
in  support  of  specific  researches,  excepting  in  fields  not  being  cultivated  by 
National  Research  Council,  and  In  any  case  not  without  previous  consultation 
and  arrangement  with  the  council. 

National  Research  Council  will  keep  complete  confidential  reference  records 
of  projects  of  research  for  which  financial  support  is  to  be  solicited,  including 
the  names  of  parties  to  whom  appeals  are  made  and  their  responses. 

National  Research  Council  and  Engineering  Foundation  will  keep  each  other 
informed  of  actions  taken  in  connection  with  the  solicitation  of  funds. 

From  the  foregoing,  it  appears  that  there  should  be  no  conflict,  but  only 
mutual  support  between  National  Researchi  Council  and  Engineering  Founda- 
tion in  the  solicitation  of  funds. 

National  Research  Council, 
By  James  R.  Angell. 

Engineering  Foundation  Board, 
By  W.  F.  M.  Goss. 

PUBLICATIONS. 

Another  subject  to  which  much  careful  study  has  been  given  is  the 
publication  policy  of  the  council.  Without  attempting  to  characterize 
in  detail  the  grounds  upon  which  the  decision  of  the  council  was 
finally  based,  I  submit  herewith  draft  of  a  report  of  the  publicaticMi 
committee,  which  will  indicate  the  publication  enterprises  to  which 
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the  council  has  committed  itself.  It  is  believed  to  combine  at  the 
minimal  possible  expense  the  advantages  of  a  system  providing  for 
the  publication  of  important  scientific  papers  and  reports,  not  else- 
where findinj?  appropriate  media  of  publication,  with  the  merit  of 
s-ecuring  a  wide  circulation  of  documents  which  may  already  have 
appeared  elsewhere,  but  which  warrant  circulation  among  a  different 
constituency  from  that  reached  through  the  channels  in  which  they 
were  originally  issued.  In  the  entire  matter,  two  controlling  princi- 
ples have  been  in  view:  (1)  The  publication  of  such  materials  as 
are  distinctly  pertinent  to  the  purposes  of  the  council  as  an  agency 
for  promoting  reseai-ch,  and  (2)  the  circulation  of  materials  designed 
to  familiarize  the  widest  possible  public  with  the  purposes  and 
methods  of  the  council,  and  with  scientific  contributions  themselves 
possessing  wide  general  interest. 

The  chairman  of  the  committee  on  pubUcatlon  reported  that  as  a  result  of  a 
meeting  of  that  committee  with  a  committee  of  the  editorial  board  of  the  pro- 
ceedings of  the  National  Academy  of  Sciences,  the  following  agreement  was 
reached : 

I.  The  agreement  as  to  editorial  policy  herewith  entered  into  between  the 
committee  on  publication  of  the  National  Research  Oonncll  and  the  editorial 
board  of  the  proceedings  of  the  National  Academy,  hereafter  set  forth  in  de- 
tail, shall  be  understood  to  be  binding  upon  both  bodies  for  the  cal<Hidar  year 
1920,  and  thereafter  until  notice  of  change  has  been  given  as  provided  for  In 
paragraph  2. 

II.  So  long  as  the  National  Research  Council  has  any  relations  with  the 
proceedings  of  the  National  Academy,  written  notice  of  any  intended  change  in 
policy  of  publication  originating  in  either  of  the  contracting  boilies  shall  be  sent 
to  the  chairman  of  the  editorial  board  of  the  proceedings  and  to  the  chairman 
of  the  committee  on  publication  of  the  National  Research  Council  at  least  30 
days  prior  to  a  regular  meeting  of  the  National  Academy  of  Sciences  (April  or 
November). 

III.  For  pubUcation  in  the  proceedings  of  the  National  Academy  of  Sciences, 
which  has  been  designated  as  the  official  organ  of  the  National  Research 
Council,  the  following  varieties  of  material  shall  be  consldereil  acceptable: 

(a)  Minutes  of  executive  board,  divisions,  special  boards,  and  committees. 
(&)   Sci«itiflc  reports  of  individuals,  boards,  or  committees. 

(c)  Research  surveys  which  present  an  historical  r^um^  and  outlook  on 
problems  in  particular  fields  of  research. 

(d)  Reports  of  scientific  research. 

IV.  Subject  to  approval  and  authorization  by  the  executive  board  of  the 
National  Research  Council,  that  body  shall  contribute  to  the  financial  support  of 
the  proceedings  in  accordance  with  the  following  plan: 

(a)  The  Research  Council  shall  pay  for  the  space  used  as  previously,  but 
during  the  calendar  year  1920  it  is  understood  that  at  least  300  pages  of  space 
shall  be  paid  for. 

(h)  The  National  Research  Council  shall  distribute  the  proceedings  of  the 
National  Academy  of  Sciaices  to  such  of  its  members  as  do  not  already  receive 
the  publication.  For  all  copies  thus  distributed  the  Research  Council  shall  pay 
at  the  regular  subscription  rate  of  $5  per  volume. 
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RELATIONS  BETWEEN  TWO   MAIN  GROUPS  OP  DIVISIONS. 

It  has  become  apparent  that  the  six  general  divisions  of  the  council 
sustain  somewhat  diverse  relations  to  the  divisions  of  science  and 
technology;  certainly  that  they  are  not  homogeneous,  as  was  origi- 
nally intended.  As  experience  has  accumulated,  it  has  in  particular 
become  clear  that  the  division  originally  known  as  industrial  rela- 
tions and  the  research  information  division  sustain  peculiar  relations 
to  the  divisions  of  science  and  technology.  It  seems  a  safe  prediction 
that  similar  experiences  will  be  repeated  in  the  near  future.  These 
facts  should  not  occasion  any  serious  concern,  because  the  organiza- 
tion of  the  council  is  reasonably  flexible,  and  it  is  to  be  expected  that 
substantial  changes  may  be  necessary  from  time  to  time.  Only  in 
the  case  of  the  industrial  relations  division  has  it  thus  far  been  neces- 
sary to  take  any  specific  action  designed  to  lessen  the  practical  diffi- 
culties encountered.  In  this  instance,  three  changes  have  been 
brought  about,  two  of  a  purely  verbal  character  and  one  touching 
somewhat  more  intimately  the  theory  of  the  administration  of  the 
division. 

It  was  early  remarked  that  the  term  "  industrial  relations,"  under 
which  the  division  was  originally  organized,  was  susceptible  of  some- 
what serious  misunderstanding  in  that  the  term  too  readily  suggests 
concern  with  the  economic  and  personnel  problems  of  industry.  The 
title  was  accordingly  changed  to  industrial  research,  only  to  have  this 
objected  to  as  seriously  confusing  to  certain  of  the  important  interests 
represented  in  the  engineering  division,  whose  research  work,  it  was 
insisted,  must  necessarily  be  almost  wholly  in  the  industrial  field. 
Eeluctantly,  and  with  full  appreciation  of  the  many  objections  to  the 
term,  the  council  has  officially  adopted  the  title  of  research  extension. 
These  titular  changes  iti  and  of  themselves  have  not  been  designed 
to  produce  the  slightest  alteration  in  the  work  of  the  division  in  pro- 
moting research  among  the  industries. 

It  was  the  theory  of  the  operation  of  the  division  that  it  should 
carry  on  promotional  work  simply,  and  that  once  an  industry  or  a 
group  of  industries  had  adopted  a  research  program,  the  executicm 
of  this  should  be  turned  over  to  one  of  the  divisions  of  science  and 
technology,  or  at  least  that  the  services  of  these  divisions  should  be 
offered  to  the  enterprise  in  question.  Simple  as  this  program  is  in 
theory,  it  appears  to  present  some  difficulties  in  fact  in  so  far  as  the 
engineering  division  in  its  work  with  the  industries  finds  it  practi- 
cally essential  to  carry  on  much,  if  not  all,  of  its  own  promotional 
work,  and  there  has  apparently  been  undesirable  confusion  occa- 
sioned to  certain  industrial  concerns  by  the  seeming  presence  of  two 
of  our  divisions  in  the  industrial  field.    To  minimize  these  difficulties 
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as  far  as  possible,  it  has  been  arranged  that  the  research  extension 
division  shall  act  as  a  service  division  for  the  science  and  technology 
groups,  undertaking  to  promote  their  interests  among  the  industries 
wherever  this  is  desired,  and  abstaining  from  work  in  the  engineering 
field  unless  its  assistance  is  explicitly  requested  by  the  authorities  of 
the  engineering  division.  It  should  be  recognized  that  the  friction 
which  has  been  developed  reflects  only  upon  the  wisdom  of  the  origi- 
nal plan.  The  officers  of  the  research  extension  division  have  carried 
on  their  work  with  great  energy  and  success  in  close  accordance  with 
the  original  formulation  of  their  functions,  and  such  difficulties  as 
have  developed  have  been  the  inevitable  outcome  of  the  failure  to 
anticipate  the  complexities  of  the  actual  situation.  It  is  hoped  that 
the  present  solution  of  these  perplexities  will  bring  prompt  relief. 

COUNCIL  QUARTERS. 

(hi  July  1,  1919,  the  council  was  obliged  to  abandon  its  old 
quarters  and,  as  a  result  of  previous  negotiations,  took  over  the 
building  at  1201  Sixteenth  Street.  This  location  has  been  from 
many  points  of  view  very  satisfactory,  but  the  building  is  slightly 
too  small  for  the  present  needs  of  the  organization,  and  it  may 
therefore,  perhaps,  prove  to  be  no  serious  permanent  disadvantage 
that,  by  reason  of  the  sale  of  the  building,  we  shall  be  obliged  to 
move  to  other  quarters  on  July  1. 1920. 

REPORTS  OF  DIVISIONS. 

A.  DIVISIONS  OP  GBNBRAL  RELATIONS. 

I.   GOVBBNMENT  DIVISION. 
CHASLK8  D.  Walcott,  Chairman, 

This  division  was  organized  on  December  19,  1919.  The  per- 
sonnel of  the  division  representing  the  several  Federal  departments 
will  be  found  in  Appendix  A.  An  executive  committee  was  ap- 
pointed, representing  the  Department  of  War,  the  Navy,  the  Interior, 
Agriculture,  and  Commerce. 

In  view  of  the  very  recent  organization  of  the  division  no  definite 
plans  for  its  work  have  been  as  yet  adopted,  but  favorable  consid- 
eration has  been  given  to  suggested  activities  in  which  two  or  more 
departments  of  the  Government  might  profitably  cooperate.  Foods 
and  fuels  illustrate  problems  significant  for  a  considerable  number 
of  the  Government  departments.  The  executive  committee  has 
been  requested  to  study  the  question  of  advantageous,  problems  for 
common  work  and  to  report  at  an  early  meeting  of  the  division. 
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II.  Division  of  Fobehon  Relations. 
Gbobob  B.  Halb,  Chairman, 

The  division  of  foreign  relations  has  held  two  meetings  during  tlie 
year,  one  on  April  15  for  the  purpose  of  making  a  preliminary 
survey  of  the  field,  and  one  on  December  10  to  complete  the  scheme 
of  organization  and  begin  sysrt;ematic  work.  For  the  organization 
of  the  division,  see  Appendix  A. 

The  functions  of  the  division  of  foreign  relations  are : 

1.  To  serve  as  the  agent  of  the  National  Research  Council  in 
foreign  affairs  not  within  the  scope  of  qualified  special  organiza- 
tions, and  in  dealings  with  the  International  Research  Council  which 
involve  the  joint  interests  of  two  or  more  international  bodies  con- 
cerned with  special  branches  of  science  and  technology. 

2.  To  promote  cooperation  in  matters  of  joint  interest  among  the 
several  American  national  committees  or  other  representatives  of 
international  organizations. 

3.  To  inquire  into  the  advisability  of  initiating  new  international 
organizations,  and  to  cooperate  with  the  special  American  groups 
ijiterested  in  their  formation. 

4.  To  keep  in  close  touch  with  the  Department  of  Stat^,  and  to 
inform  the  department  of  pending  international  scientific  and  tech- 
nical questions  in  which  the  Government  may  be  interested. 

5.  To  prepare  and  publish  annually  a  concise  summary  of  Ameri- 
can activities  in  international  scientific  and  technical  organizations. 

At  the  meeting  of  December  10  reports  wei'e  presented  on  the 
International  Research  Council,  the  International  Astronomical 
Union,*the  International  Geodetic  and  Geophysical  Union,  the  Inter- 
national Union  of  Pure  and  Applied  Chemistry,  the  International 
Electrotechnical  Commission,  the  International  Commission  on 
Illumination,  the  International  Standardization  of  Electric  Units, 
the  Exploration  of  the  Pacific,  the  Institute  of  International  Educa- 
tion, and  the  question  of  International  Patents.  Statements  were  also 
made  regarding  the  preliminary  steps  taken  in  Brussels  (see  below) 
to  initiate  international  unions  in  mathematics,  physics,  radio- 
telegraphy,  geology,  geography,  and  biology  (with  which  medicine 
was  classed  in  the  Brussels  scheme).  Most  of  these  reports  have 
already  been  published  or  will  soon  appear  in  the  Proceedings  of  the 
National  Academy  of  Sciences.^ 

^Report  of  the  Meetings  of  the  International  Research  Council  and  the  Af&llated 
Unions  held  at  Brussels,  July  18-28,  1919,  by  W.  W.  Campbell,  chairman  of  the  Ameri- 
can delegates  (to  appear  In  the  Proc.  Nat.  Acad.  Sci.).  The  International  Researdi 
Council  and  the  International  Astronomical  Union,  W.  W.  Campbell,  Publications  of  the 
Astronomical  Society  of  the  Pacific,  October,  1919.  Report  of  the  Organization  of  the 
International  Astronomical  Union,  W.  W.  Campbell,  chairman  of  the  American  section 
(to  appear  in  Proc.  Nat.  Acad.  Sci.).  Geophysics  at  the  Brussels  Meetings,  July  18-2S, 
1919,  L.  A.  Bauer,  Science,  Oct  31,  1919.  The  New  International  Union  of  Pure  and 
Applied  Chemistry,  Edward  W.  Washburn,  Science,  Oct.  8,  1919. 
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The  most  important  international  event  of  the  year,  from  the 
scientific  point  of  view,  was  the  definitive  organization  of  the  Inter- 
national Besearch  Council  and  its  affiliated  unions  at  Brussels,  July 
18-28, 1919.  The  United  States  was  represented  at  these  meetings  by 
SI  delegates,  under  the  chairmanship  of  Dr.  W.  W.  Campbell,  director 
of  the  Lick  Observatory,  who  served  during  the  meetings  as  a  mem- 
ber of  the  executive  committee  of  the  International  Research  Council. 
The  interesting  and  important  details  of  the  proceedings,  which  can 
not  be  given  here  because  of  limitations  of  space,  should  be  sought 
in  the  printed  reports. 

The  International  Research  Council  brings  into  effect  the  plan  pro- 
posed by  the  Council  of  the  National  Academy  of  Sciences  at  the 
interallied  conference  held  in  London  in  October,  1918,  under  the 
auspices  of  the  Royal  Society,  and  indorsed  by  the  National  Academy 
at  its  autumn  meeting  of  the  same  year.  The  purpose  in  view  was  to 
establish  a  federation  of  research  agencies  in  each  of  the  participating 
countries,  and  to  form  the  International  Research  Council  of  repre- 
sentatives of  these  federations.  In  harmony  with  this  plan,  the 
Council  of  the  National  Academy,  at  a  meeting  held  December  19, 
1919,  authorized  the  National  Research  Council,  acting  through  its 
division  of  foreign  relations,  to  represent  the  United  States  in  the 
International  Research  Council.  By  action  of  the  Academy  council 
and  the  executive  board  of  the  National  Research  Council,  the  foreign 
secretary  of  the  National  Academy  is  ex  officio  chairman  of  the  di- 
vision of  foreign  relations. 

III.  Division  op  States  Relations. 
John  C.  Mehuam,  Chairman. 

Upon  the  reorganization  of  the  National  Research  Council  in  the 
spring  of  1919,  the  relations  of  the  council  with  State  research  com- 
mittees, which  had  formerly  been  in  charge  of  the  section  on  rela- 
tions with  educational  institutions  and  States  committees,  were  given 
to  the  division  of  States  relations.  The  organization  of  this  division 
was  completed  on  December  22, 1919,  and  the  personnel  is  to  be  found 
in  Appendix  A.  The  objects  of  this  division  are  the  promotion  of 
scientific  activity  within  the  States  as  units,  with  special  reference 
to  educational,  commercial,  industrial,  governmental  agencies;  the 
application  of  scientific  knowledge  to  public  welfare;  the  coordina- 
tion of  effort  among  all  the  scientific  agencies  of  the  State;  and  a 
study  of  the  problem  of  the  relations  between  the  scientific  agencies 
of  the  State  and  those  of  the  Federal  Government.  The  first  busi- 
ness of  the  division  will  accordingly  be  thorough  study  of  the  various 
situations  presented  by  several  typical  States  and  their  relations 
to  the  Federal  Government  to  determine  how  these  purposes  may  best 
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be  realized.  There  are  already  in  view  a  number  of  State  situations 
in  which  the  need  for  effective  and  concerted  action  in  the  develop- 
ment and  application  of  scientific  knowledge  is  fully  realized,  and 
it  is  believed  that  the  example  of  certain  of  the  more  progressive 
States  in  which  successful  State  organizations  have  been  effected 
will  lead  during  the  coming  year  to  the  improvement  of  conditions 
in  other  States. 

It  is  planned  to  make  use  as  widely  as  possible  of  the  State  re- 
search committees  which  were  organized  during  the  period  of  the 
war  under  the  auspices  of  the  State  councils  of  defense.  So  far  as 
feasible,  it  is  intended  to  utilize  thcvse  committees  through  a  regional 
grouping  represented  in  some  manner  later  to  be  determined  in  the 
States  relations  division.  These  regional  divisions  will  also  be  em- 
ployed for  general  administrative  purposes.    They  are  as  follows: 

1.  Pacific  coast  region :  Washington,  Oregon,  California,  Idalio,  Nevada,  Utah, 
Arizona. 

1*.  West  central  region:  North  Dakota,  South  Dakota,  Nebraska,  Kansas, 
Montana,  CJolorado,  Wyoming. 

V*.  East  central  region :  Minnesota,  Iowa,  Wisconsin,  Michigan,  Illinois,  Ohio, 
Indiana,  Kentucky. 

4.  South  central  i-eglon :  New  Mexico,  Texas,  Oklahoma,  Missouri,  Arkansas, 
Louisiana.  ' 

5.  South  Atlantic  region:  Virginia,  West  Virginia,  North  Carolina,  South 
Carolina,  Georgia,  Florida,  AJabama,  Tennessee,  Mississippi. 

6.  North  Atlantic  region:  Maine,  Vermont,  New  Hampshire,  Massachusetts, 
Rhode  Island,  Connecticut,  New  York,  Pennsylvania,  New  Jersey,  Maryland, 
Delaware,  District  of  Columbia. 

IV.  Division  of  Educational  Relations. 

Vbrnon  Kbllooo^  OJiairman. 

With  the  reorganization  of  the  National  Research  Council  on  a 
peace  basis  in  the  spring  of  1919  the  work  of  the  former  section 
on  relations  with  educational  institutions  and  State  committees  was 
divided,  and  the  relations  of  the  council  with  educational  institu- 
tions were  delegated  to  the  newly-formed  division  of  educational 
relations.  The  membership  of  this  division,  authorized  by  action 
of  the  interim  committee  at  its  meeting  April  8,  1919,  has  now  been 
completed  with  the  exception  of  the  appointment  of  six  regional 
representatives.    See  Appendix  A. 

This  division  regards  its  function  as  the  stimulation  of  research 
and  the  training  for  research  in  educational  institutions,  especially 
(colleges  and  universities.  Before  entering  upon  any  extensive  pro- 
gram for  active  effort  in  this  direction,  however,  it  seems  necessary 
to  attempt  a  thorough  study  of  the  conditions  in  American  institu- 
tions of  higher  learning  that  at  present  directly  relate  to  the  progress 
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of  research.  This  study  havS  been  made  possible  by  a  grant  of  $10,000 
from  the  General  Education  Board. 

The  preliminary  portion  of  this  study  consists  of  a  survey  by  the 
questionnaire  method,  which  is  now  practically  completed.  Answers 
linve  been  received  from  over  300  colleges  and  universities.  The 
purpose  of  this  questionnaire  survey  was  to  secure  certain  general 
information  upon  facilities  for  research  and  also  a  representative 
expression  of  opinion  upon  these  conditions  in  our  present  system 
of  higher  education,  which  should  be  given  particular  consideration 
in  this  connection. 

This  preliminary  study  is  now  being  followed  up  by  personal 
visits  to  the  colleges  and  universities  by  men  who  are  familiar  with 
the  purposes  of  the  council.  These  visitors  introduce  the  council 
to  the  administrators  and  scientific  men  of  the  institutions  visited, 
explain  the  desire  of  the  council  for  cordial  cooperation  in  the  study 
of  the  problems  of  the  promotion  of  research,  and  make  a  personal 
report  to  the  council  upon  the  general  situation  of  research  of  various 
sections  of  the  country,  as  found  in  these  institutions.  Three  repre- 
sentatives of  the  council  have  already  made  trips  in  the  interests  of 
this  survey :  Prof.  C.  E.  McClung,  chairman  of  the  division  of  biologj' 
and  agriculture,  visited  the  major  institutions  of  Kansas  and  Mis- 
souri during  October;  Prof.  W.  F.  Durand,  of  Stanford  Univereity, 
the  major  institutions  of  Oregon,  Washington,  Idaho,  Utah,  and 
Nevada  during  November;  and  Prof.  F.  B.  Dains,  University  of 
Kansas,  institutions  in  Wyoming,  Montana,  and  North  and  South 
Dakota  at  about  the  same  time.  It  is  expected  that  the  field  work 
for  this  general  survey  by  personal  visitation  will  be  completed 
during  the  spring  of  1920,  and  that  a  general  report  embodying  the 
information  gained  will  be  compiled  during  the  coming  summer 
under  the  direction  of  the  chairman  of  the  division. 

In  addition  to  the  general  survey  of  research  conditions  previously 
outlined,  a  series  of  special  surveys  is  proposed  covering  exhaustively 
the  conditions  effecting  research  in  the  several  fields  of  science. 

The  organization  meeting  of  the  division  was  held  in  Washington 
on  June  25,  1919.  The  second  meeting  of  the  division  was  held  in 
Washington  on  November  5,  at  which  the  results  of  a  preliminary 
inspection  of  the  research  questionnaires  returned  to  that  time  were 
presented  and  discussed  and  at  which  the  chairman  was  authorized 
to  proceed  with  the  research  survey  as  it  had  been  planned.  A  third 
meeting  of  the  division  was  held  in  New  York  City  on  December  23, 
at  which  the  full  report  upon  the  questionnaire  and  the  development 
of  plans  for  continuing  the  survey  during  the  early  part  of  1920 
were  considered. 
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V.  Division  of  Reseabch  Extension. 
John  Johnston,  Chairman. 

The  division  was  organized  Julie  12,  1919,  under  the  title  "  divi- 
sion of  industrial  relations."  The  grounds  leading  to  the  change  of 
name  have  been  discussed  at  an  earlier  point  in  this  report  by  the 
chairman  of  the  council.  In  the  report  of  the  committee  appointed 
to  recommend  the  details  of  the  organization  of  the  division  (pre- 
sented to  the  interim  committee  April  8,  1919)  it  is  stated  that  the 
work  of  the  division  "  should  be  largely  so  directed  as  to  stimulate 
industrial  administrators  to  broaden  their  research  activities  and  to 
persuade  the  smaller  industries  to  combine  for  the  creation  and  main- 
tenance of  efficient  research  laboratories  for  the  common  good."  The 
personnel  of  the  division  as  finally  organized  will  be  found  in 
Appendix  A. 

The  division  has  been  chiefly  occupied  with  a  survey  of  the  possi- 
bilities for  cooperative  research  in  several  of  the  industries  and  with 
preliminary  work  in  the  fields  of  alloys  and  cotton,  looking  toward 
the  establishment  of  research  associations. 

While  it  is  not  the  intention  of  the  division  to  emphasize  the  asso- 
ciation plan  as  its  sole  method  for  the  stimulation  of  research  in 
the  industries,  it  has  seemed  that  the  two  instances  mentioned  offered 
unusual  opportunities  for  cooperative  work,  as  is  also  the  case  with 
the  baking  industry,  where  an  institute  has  been  established  through 
cooperative  effort  in  which  we  have  joined. 

Alloys. — Owing  to  the  number  of  interests  represented  in  alloys 
and  the  work  already  under  way  in  Government  bureaus,  under  cer- 
tain committees  of  the  council,  and  in  industrial  laboratories,  it  has 
been  necessary  to  proceed  cautiously  and  slowly.  The  divi^on 
seems  to  have  been  successful  in  obtaining  cooperation  in  most  quar- 
ters and  has  formulated  a  tentative  plan  which  is  now  in*  the  hands 
of  a  number  of  individuals  for  criticism.  The  project  of  an  allop 
research  association  was  presented  in  addresses  before  the  National 
Exposition  of  Chemical  Industries,  the  American  Institute  of  Me- 
chanical Engineers,  the  American  Chemical  Society,  the  American 
Foundrymen's  Association,  and  the  Institute  of  Metals  Division  of 
the  American  Institute  of  Mining  and  Metallurgical  Engineers. 
This  last-named  meeting  was  particularly  important  from  the  stand- 
point of  the  council,  as  the  reception  which  the  project  received  and 
the  indorsement  given  the  general  plan  was  most  encouraging. 

In  order  to  have  the  guidance  of  men  long  associated  with  alloys, 
an  advisory  committee  on  alloys  research  has  been  formed,  subject 
to  the  approval  of  the  interim  committee,  and  these  gentlemen  havp 
already  given  much  consideration  and  advice. 
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While  the  industries  have  not  been  formally  invited  to  become 
members  of  the  association,  those  that  have  been  approached  in  an 
informal  way  have  expressed  interest  and  willingness  to  support 
the  work.  An  energetic  campaign  for  members  will  be  launched  fol- 
lowing a  meeting  of  the  division  with  the  advisory  committee  iu 
February,  when  a  final  outline  will  be  formulated. 

Baking. — ^In  September  the  vice  chairman  pf  the  division,  Mr. 
Harrison  E.  Howe,  was  invited  to  cooperate  with  the  American  As- 
sociation of  the  Baking  Industry,  and  in  Chicago  had  an  opportunity 
to  assist  the  officers  of  that  association  in  organizing  the  American 
Institute  of  Baking.  The  idea  for  this  institute  came  from  Dr.  Win 
Campbell  as  a  result  of  his  activity  in  war  work,  but  it  has  been 
necessary  to  bring  research  before  the  bakers  in  a  forceful  way,  and 
it  is  very  gratifying  that  their  support  has  been  secured  for  funda- 
mental research  in  their  industry.  We  believe  it  will  be  one  of  the 
best  examples  of  what  cooperation  can  accomplish,  for  obviously 
few  of  the  28,000  bakers  in  the  country  could  really  afford  to  support 
research  for  their  exclusive  benefit,  but  they  can  engage  cooperatively 
upon  an  ambitious  program  without  the  element  of  competition  be- 
ing interjected.  The  institute  plans  to  conduct  a  research  laboratory, 
a  service  laboratory,  and  to  assist  in  the  education  of  those  engaged 
in  or  about  to  engage  in  the  baking  industry.  The  National  Research 
Council  has  appointed  an  advisory  committee  for  the  institute,  and 
this  committee  will  work  in  cooperation  with  the  director  of  the 
institute,  Dr.  H.  E.  Barnard. 

Cotton. — Last  year  the  chainnan  and  other  members  of  the  council 
appeared  before  the  annual  meeting  of  the  National  Association  of 
Cotton  Manufacturers  and  addressed  them  relative  to  industrial  re- 
search. The  association  has  had  a  committee  considering  what  could 
be  done  in  the  industry,  and  as  a  result  of  the  stimulation  derived 
from  the  addresses  given,  research  was  given  a  place  in  the  World 
Cotton  Conference  held  in  New  Orleans  in  October  last.  The  vice- 
chairman  of  this  division  was  made  secretary  of  the  committee  on 
research,  reports  and  statistics,  and  by  reason  of  that  office  had  op- 
portunity to  come  into  close  contact  with  a  considerable  number  of 
both  foreign  and  national  representatives  of  various  branches  of  the 
cotton  trade.  A  number  of  meetings  were  held  in  New  York,  Wash- 
ington, and  New  Orleans,  at  which  many  topics  were  discussed,  and 
those  having  widely  differing  opinions  brought  together.  As  a  re- 
sult of  this  effort,  the  committee  has  now  been  formed,  and  is  about 
to  take  up  its  work. 

Few  realize  the  importance  of  cotton  and  the  somewhat  disturbing 
situation  which  now  exists  especially  with  i*eference  to  supplying  the 
world's  need  of  long  fiber.  By  comparison  with  other  industries  in 
166503'— 20— S.  Doc.  238, 6^-2 6 
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which  organized  research  has  been  employed,  the  textile  industry 
appears  in  an  unfavorable  light,  and  it  is  believed  that  a  wonderful 
opportunity  presents  itself  to  assist  the  public  at  large  through  the 
application  of  research.  This  will  also  result  in  great  benefit  to  those 
employed,  since  in  general  those  industries  where  science  is  consist- 
ently applied,  attract  a  higher  class  of  employees,  and  arouse  a 
greater  interest  among  employers  in  the  conduct  of  their  business. 

Tanning, — The  Tanners'  Council  of  the  United  States  formed  a 
laboratory  a  few  years  ago  to  work  upon  certain  problems  relative 
to  the  manufacture  of  leather.  Visits  were  made  to  the  laboratory, 
where  the  work  in  progress  was  discussed  with  its  director,  with  the 
purpose  of  learning  to  what  extent  real  research  is  being  carried  on 
and  whether  there  seems  to  be  an  opportunity  for  the  National  Re- 
search Council  to  aid  this  large  industry  through  the  already  estab- 
lished laboratory.  The  possibilities  are  now  under  the  consideration 
of  the  division,  upon  which  a  specialist  in  leather  is  serving,  and 
it  is  planned  to  present  to  the  Tanners'  Council  a  program  for 
research  to  be  conducted  in  its  own  laboratory,  or  elsewhere,  as 
may  seem  best.  The  Tanners'  Council  has  also  announced  its  inten- 
tion of  establishing  a  leather  school,  and  the  division  has  offered  its 
assistance  in  studying  the  problems  involved. 

Oldss, — Great  Britain  has  formed  a  research  association  in  the  glass 
industry  and  in  cooperation  with  the  committee  on  ceramics  of  the 
division  of  chemistry  and  chemical  technology  the  division  has  ar- 
ranged to  discuss  the  possibilities  here  before  the  glass  division  of 
the  American  Ceramic  Society  when  it  meets  in  February.  Pre- 
liminary work  is  now  under  way  with  reference  to  that  meeting, 
and  it  is  believed  that  an  opportunity  will  be  found  to  interest  the 
industry  at  large  in  undertaking  some  of  the  researches. 

Cooperation  with  the  division  of  biology  amd  agriculture. — ^The 
division  of  research  extension  has  been  interested  in  two  special 
committees  of  the  division  of  biology  and  agriculture,  namely,  food 
and  nutrition,  and  forestry.  We  have  been  able  to  bring  the  plans 
of  these  committees  to  the  attention  of  several  industries,  and  are 
now  in  active  cooperation  with  the  division  with  respect  to  assist- 
ing in  the  organization  and  financial  work  which  must  precede  the 
carrying  out  of  the  program  which  has  been  outlined. 

Miscellaneotis. — Initial  steps  have  been  taken  to  learn  the  pos- 
sibilities for  fundamental  research  in  the  production  of  enameled 
metal  ware,  new  uses  for  glass  containers,  cooperative  research 
among  the  ice-cream  manufacturers,  and  manufacturers  of  refrac- 
tories.   Contact  has  been  established  with  the  Asphalt  Association. 

Wireless  telephone  exhibit. — Dr.  Hale  conceived  the  e;xcellent  plan 
of  having  on  exhibition  the  latest  achievements  of  industrial  re- 
search which  could  not  have  been  accoinplished  without  the  pure 
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<»r  scientific  research  generally  undertaken  without  reference  to 
immediate  commercial  application.  The  first  exhibit  chosen  was 
that  of  the  wireless  telephone,  and  arrangements  were  made  with 
the  Western  Electric  Co.  to  install  a  popular  eidiibit  in  the  display 
room  of  the  council.  Final  arrangements  were  made  in  July,  and 
since  that  time  the  engineers  of  the  Western  Electric  Co.  have  been 
working  out  automatic  devices  which  would  illustrate  the  principal 
academic  experiments  involved  in  the  present  wireless  telephone. 
Motion  pictures,  including  moving-line  drawings,  are  in  prepara- 
tion, a  considerable  number  of  portraits  of  original  investigators, 
and  a  series  of  diagrams  have  been  prepared.  Col.  Carty  has  con- 
septed  to  deliver  an  opening  lecture  on  the  wireless  telephone.  The 
Signal  Corps  and  the  Air  Service  have  cooperated  in  working  out 
the  plans  for  the  exhibit,  and  will  loan  certain  materials  for  our 
use.  It  is  now  expected  that  this  exhibit  will  be  ready  for  the 
public  early  in  January.  It  is  hoped  that  this  and  similar  subse- 
quent exhibits  of  achievement  in  pure  and  applied  science  may  be 
shown  in  other  cities  throughout  the  country. 

VI.  Resbabch  Information  Sebvice. 
ROBBRT  M.  Ybbkes,  Chairman. 

The  division  was  organized  May  29,  1919,  in  accordance  with  a 
plan  adopted  by  the  interim  committee  April  8,  1919,  which  deter- 
mined that  the  membership  of  the  division  should  consist  of : 

(1)  The  chairman  of  each  division  of  the  National  Research 
Council. 

(2)  A  representative  of  each  of  the  10  departments  of  the  United 
States  Government. 

(3)  Members  at  large,  not  to  exceed  10,  representing  institutions 
or  other  organizations  of  special  importance  for  the  service. 

For  detail  of  personnel,  see  Appendix  A. 

The  division  is  designed  to  continue  and  develop  the  useful  service 
which  it  rendered  during  the  war.  When  its  facilities  are  completely 
developed,  it  should  constitute  an  effective  national  center  of  in- 
formation concerning  American  research  work  and  research  workers, 
with  all  of  its  information  promptly  available  to  institutions  or  in- 
dividuals interested  in  knowing  what  problems  are  under  investiga- 
tion, their  status,  and  any  other  significant  matters  relating  to  the 
progress  of  research. 

The  mechanisms  of  personnel  for  the  division  thus  far  authorized 
are:  (1)  A  divisional  committee  of  34  members,  (2)  an  executive 
committee  of  5  members,  (3)  a  resident  staff  of  6  members,  (4)  a 
staff  of  correspondents  representing  various  important  sources  of 
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research  information  in  various  sections  of  the  country.    This  staff 
has  not  yet  been  organized. 

The  division  has  recommended  the  development  of  the  following 
mechanisms  of  information,  certain  of  which  have  already  been 
launched  and  the  status  of  which  is  briefly  indicated  in  the  following 
paragraphs : 

(a)  A  catalojnie  of  research  laboratories.  (It  will  be  understood  throu^bout 
this  report  that  research  includes  both  scientific  and  industrial  investigative 
activities.)  This  catalogue,  which  is  nearlng  completion,  already  includes  ap- 
proximately 5,000  cards.  It  renders  available,  in  addition  to  the  name  and 
address  of  the  organization,  its  director,  personnel,  chief  lines  of  research, 
laboratory  space,  annual  expenditure,  etc. 

(6)  Catalogue  of  current  investigations.  A  card  has  been  pr^iarecl  for  the 
tabulating  of  what  promises  to  be  important  information  concerning  research 
in  progress.  An  Initial  edition  of  the  card  has  been  printed  and  awaits  dis- 
tribution. The  current  investigation  project  has  be<*n  ••arefully  considered 
l)y  several  divisions  of  the  council  In  addition  to  rhe  research  infomialion 
service  and  It  is  deemetl  desirable  to  make  an  experimental  test  of  the  possi- 
bility of  assembling  information  concerning  the  current  work,  as  well  as  of 
the  practical  usefulness  of  such  information.  With  the  current  investigation 
card  it  is  planned  to  send  each  laboratorj-  or  investigator,  either  separately 
or  printed  on  back  of  card,  the  general  information  concerning  the  current  in- 
vestigation file. 

(r)  A  catalogue  of  research  personnel.  For  the  puri)ose  of  securing  and 
filing  the  desired  information  concerning  investigators  a  card  has  been  pre- 
pared by  the  research  information  service  with  the  constructive  criticism  of 
numerous  individuals  and  divisions  of  the  council.  An  initial  edition  of  this 
card  has  been  prlnttMl  and  is  ready  for  distribution.  Important  demands  for 
information  concerning  research  personnel  have  already  been  made  by  outside 
agencies. 

{d)  The  development  of  a  library  of  sources  of  research  informati*>n  has 
been  approved  by  the  division,  but  on  account  of  limited  funds  nothing  has 
yet  been  done  toward  creating  such  a  library.  It  is  planned  to  include  in  this 
collection  bibliographies,  systematic  abstracts,  digests,  handbooks,  and  other 
convenient  peruxllcal  or  si^ecial  sources  of  information  concerning  research. 
As  a  preparatory  step  toward  the  establishment  of  a  library  a  catalogue  of 
l)ibllographic  and  abstract  periodicals  of  the  world  has  been  prepareil.  It  will 
later  be  issued  as  a  bulletin  of  the  council. 

(c)  For  the  use  of  the  several  divisions  a  catalogue  of  soientific  and  technical 
societies,  with  information  concerning  time  and.  place  of  meeting,  has  l>een 
prepared  and  is  maintained  by  the  service. 

if)  All  foreign  reports  received  by  the  research  information  service  have 
been  Indexed  for  convenience  of  reference.  This  index  now  Includes  appro3ri- 
luately  12.000  cards. 

ig)  The  minutes  of  the  National  Research  Council  have  also  l>een  Indexes! 
for  the  convenience  of  the  office  of  the  secretary  and  the  several  divisions. 

(h)  A  plan  for  improving  the  status  of  scientific  publications,  and  especially 
for  rendering  abstracting  and  the  construction  of  books  more  satisfactory, 
has  been  fonnulated  by  the  service.  This  plan  Involves  cooperation  with  the 
several  divisions  of  the  council  in  the  conduct  of  systematic  inquiry  con- 
cerning the  status  of  publication  in  special  fields  and  i>osslble  wa.x-s  of  im- 
proving conditions.     With  respe<*t  to  bibliographic  listing  and  abstracting,  the 
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following  are  the  outstanding  features  of  tbe  general  plan  wiilch  has  l>eeii! 
formulated  by  Dr.  G.  S.  Fulcher: 

(1)  The  formulation  of  carefully  considered  and  thoroughly  tested  i-ules' 
for  the  preparation  of  abstracts  in  any  given  field  of  science. 

(2)  The  editorial  requirement  that  a  suitable  abstract  prepared  in  accord- 
ance with  these  rules  be  submitted  with  a  manuscript  when  offered  for 
publication. 

(3)  That  said  author's  abstract,  after  proper  editing,  be  published  in  a 
periodical  (usually  monthly)  abstract  journal  for  the  appropriate  science. 

(4)  That  all  abstracts  be  held  in  type  for  at  least  one  year  in  order  that 
the  materials  may  be  reclassified  according  to  subject  and  reprinted  as  an. 
annual  topical  review. 

(5)  That  as  essential  parts  of  the  annual  topical  review  for  any  given  field 
of  science  there  be  published  also  complete  author  and  subject  lists. 

(6)  That  such  author  and  subject  lists  be  accumulated  and  published  in 
separate  volumes  at  intervals  of  5  or  10  years. 

Already  encouraging  progress  has  been  made  in  the  development  of  this 
general  plan.  Several  journals  have  already  agreed  to  give  one  or  more 
features  of  this  program  a  trial.  Its  ideal  execution  will  demand  international 
cooi>eration,  but  it  is  possible  for  the  Research  Council  to  prepare  the  way 
eflPectively  for  such  cooperation  by  developing  methods  and,  through  coopera- 
tion with  special  scientific  groups.  e.stablishing  suitable  abstract  or  other 
I>eriodicals. 

(i)  The  research  Information  service  (subsequently  the  committee  on  publi- 
cation, on  which  the  chairman  of  the  service  serves  as  chairman)  has  fur- 
thered the  development  of  plans  for  National  Research  Couticil  publications* 
the  present  status  of  which  has  been  Indicated  by  the  chairman  of  the  council 
at  an  earlier  point  in  this  report. 

The  research  information  .service  has  In  addition  to  the  above  activities 
developed  .several  minor  catalogues  and  assembled  varleii  sorts  of  Informatloa 
for  si)ecial  purposes.  A  collection  of  catalogues  of  educational  Institutions  made 
during  the  last  six  months  has  proved  extremely  useful  to  the  divisions  of 
educational  relations,  States  relations,  and  geology  and  geography,  as  well 
as  to  the  research  Information  service. 

B.  DIVISIONS  OF  SCIENCE  AND  TECHNOLOGY. 

VII.  Division  of  Physical  Sciences. 
C.  E.  Mbndbnhall,  Chairman. 

The  division  of  physical  sciences  was  organized  May  1,  1919-  For 
a  statement  of  the  personnel^  see  Appendix  A.  The  appropriate 
sections  of  the  division  have  given  extended  attention  to  the  reports 
of  the  delegates  at  the  Brussels  meetings  of  the  International  Astro- 
nomical Union  and  the  International  Union  of  Geodesy  and  Geo- 
physics. It  is  expected  to  present  shortly  to  the  executive  board 
recommendations  regarding  the  American  sections  of  these  inter- 
national unions.  Consideration  has  also  been  given  to  the  orgnniza- 
tion  of  the  future  international  union  of  mathematics. 

In  accordance  with  the  general  scheme  adopted  by  the  division, 
research  committees  are  now  either  organized  or  in  process  of 
organization  to  deal  with  the  following  topics:  Atomic  structure; 
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celestial  mechanics;  X-ray  spectra;  foundations  of  electrodynamic 
theory ;  electrodynamics  of  moving  media ;  photo-electric  effects ;  spe- 
cific heats;  thermo  and  magneto  electric  effects;  dispersion,  absorp- 
tion, and  scattering  of  light;  luminescence.  Further  committees 
are  also  under  consideration  to  deal  with  special  topics  in  spec- 
troscopy, experimental  investigation  in  magnetism,  the  fimdamental 
theory  of  magnetism,  crystal  structure. 

A  liaison  research  committee,  including  mathematicians  and 
physicists,  is  under  discussion,  and  the  organization  of  similar 
committees  to  include  physicists  and  representatives  of  the  medical 
sciences  is  being  considered  by  the  two  divisions. 

After  discussion  with  the  president  of  the  American  Astronomical 
Society,  it  was  decided  that  the  division  should  support  two  of  the 
committees  of  that  society,  i.  e.^  the  one  on  meteors  and  the  one  on 
parallaxes,  but  it  is  not  deemed  wise  to  form  additional  committees 
in  the  field  of  astronomy. 

All  of  the  above  committee  work  is  supported  by  a  special  grant 
from  the  Rockefeller  Foundation. 

The  chairman  has  continued  to  act  in  the  liaison  capacity  be- 
tween certain  American  governmental  groups  and  the  corresponding 
groups  in  England.  He  has  also  represented  the  division  on  the 
Rockefeller  fellowship  board,  and  carried  on  correspondence  con- 
nected with  the  National  Research  Council  fellowships  in  physics. 

In  cooperation  with  the  chairman  of  the  division  of  chemistry 
and  chemical  technology,  the  chairman  has  conducted  a  consider- 
able amount  of  correspondence  with  reference  to  the  Critical  Tables 
of  Physical  and  Chemical  Constants,  whose  publication  is  a  joint 
project  of  the  two  divisions. 

The  committee  on  abstracts,  bibliographies,  and  monographs  has 
been  in  continued  negotiation  with  the  Physical  Review  and  the 
Astrophysical  Journal,  and  these  two  publications  have  adopted 
its  recommendation  to  publish  abstracts  with  all  articles. 

VIII.  Division  of  Engineering. 
Comport  A.  Adams,  Chairman. 

The  division  was  organized  on  March  26, 1919,  with  Dr.  Henry  M. 
Howe  as  chairman  and  Mr.  G.  H.  Clevenger  as  vice  chairman.  For 
the  present  personnel  see  Appendix  A. 

On  September  9,  1919,  following  the  resignation  of  Dr.  Howe  as 
chairman,  Dr.  Comfort  A.  Adams  was  nominated  as  chairman  of 
the  division  and,  upon  later  approval  by  the  executive,  board,  entered 
upon  his  office  October  6, 1919.  Dr.  Howe  was,  upon  recommendation 
of  the  division,  appointed  to  the  special  office  of  honorary  chairman. 

During  the  past  six  months  the  division  of  engineering  has  been 
largely  occupied  with  the  adjustment  to  peace-time  conditions,  includ- 
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ing  (1)  the  completion  or  discontinuance  of  the  work  of  strictly  war 
committees;  (2)  the  reorganization  of  the  work  of  conmiittees  to  be 
continued;  (3)  the  organization  of  new  committees;  (4)  considera* 
tion  of  methods  of  financing  committee  work;  (5)  discussion  of  the 
proper  field  of  activity  of  the  division  of  engineering,  particularly 
(a)  as  related  to  the  field  of  activity  of  the  division  of  research 
extension,  and  also  (&)  with  reference  to  the  type  of  engineering  re- 
search which  can  be  safely  conducted  on  the  cooperative  plan  with- 
out danger  of  conflict  with  commercial  interests;  and  (6)  the  estab- 
lishment of  cooperative  relations  with  societies  and  Government 
bureaus  engaged  in  research  work  in  the  engineering  field. 

The  following  brief  accounts  of  committee  work  may  suffice  to  give 
an  impression  of  the  current  situation.  Mention  will  be  made  first 
of  the  work  of  committees  holding  over  from  the  war-time  organi- 
zation. 

Cow/mittee  on  fatigue  phenomena  of  metals. — Prof.  H.  F.  Moore, 
the  chairman  of  the  committee,  carried  out  during  the  war  an  im- 
portant series  of  tests  which  tended  to  show  that  the  elevation  of  the 
elastic  limit  caused  by  plastic  deformation  was  ineffective  as  regards 
endurance.  Because  of  the  change  to  peace  conditions,  a  wholly 
new,  broad,  and  comprehensive  program  has  been  adopted  which 
should  yield  results  of  the  first  importance. 

A  contract  has  been  entered  into  as  between  the  University  of 
Illinois  on  the  one  hand,  and  Engineering  Foundation  and  the  Na- 
tioal  Research  Council  on  the  other,  whereby  Engineering  Founda- 
tion is  to  grant  a  subvention  of  $16,000  a  year  for  two  yeurs,  the 
research  work  to  be  carried  on  in  the  laboratories  of  the  university 
under  Prof.  Moore's  direction.  A  staff  of  four  or  five  research 
assistants  is  being  organized,  and  the  university  is  fitting  up  a  spe- 
cial laboratory,  with  some  2,500  square  feet  of  floor  space,  for  this 
work. 

Committee  on  the  heat  treatinent  of  carbon  steel  (Dr.  Henry  M. 
Howe,  chairman). — ^The  great  bulk  of  the  steel  for  engineering  and 
other  industrial  purposes  will  presumably  continue  for  many  dec- 
ades to  be  carbon  steel.  It  is  known  that  the  physical  properties 
of  this  steel  can  be  very  greatly  improved  by  suitable  thermal  treat- 
ment, which  in  many  cases  need  not  be  costly. 

The  general  plan  is  to  experiment  on  special  lots  of  steel  supplied 
to  the  division  by  the  courtesy  of  several  steel  companies.  Most 
of  the  experimentation  will  be  carried  on  in  the  Bedford  Hills 
laboratory  of  Dr.  Howe.  The  various  physical  tests  will  be  made 
elsewhere,  for  example,  at  the  Bureau  of  Standards,  at  the  Bureau 
of  Mines,  at  certain  university  and  industrial  laboratories,  and  at 
the  Watertown  Arsenal.  The  attempt  will  be  made  to  correlate 
heat  treatment,  microstructure,  and  physical  properties. 
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The  Bureau  of  Standards  and  the  Bureau  of  Mines  have  com- 
bined to  make  a  subvention  of  $9,600,  including  in  this  sum  salary 
for  the  services  of  Mr.  F.  B.  Foley,  of  the  Bureau  of  Mines.  Si>e- 
cial  apparatus  has  already  been  designed  and  built,  and  satisfac- 
tory progress  is  being  made. 

Interpretation  of  the  results  will  undoubtedly  be  difficult  but 
extremely  important.  Cooperation  in  this  matter  has  been  prom- 
ised by  the  following:  Prof.  Albert  Sauveur,  Harvard  University; 
W.  E.  Ruder,  General  Electric  Co.;  William  Campbell,  Columbia 
University;  M.  Portevin,  Conservatoire  des  Arts  et  Metiers,  Paris; 
Dr.  Walter  Eosenhain,  National  Physical  Laboratory,  England ;  Dr. 
John  E.  Stead,  England. 

Committee  on  phy&lcal  changes  in  iron  and  steel  below  the  thermal 
critical  range  (Prof.  Zay  Jeffries,  chairman). — It  has  long  been 
known  that  working  steel  at  a  blue  heat,  and  even  simple  exposure 
to  blue  heat  under  certain  conditions,  may  injure  it  seriously.  Three 
important  reports  on  work  accomplished  by  the  committee  have 
already  been  submitted  under  dates  of  November  20,  1918,  February 
4,  1919,  and  April  4,  1919.  Further  work  has  been  assigned  to  a 
group  of  experts  who  will  carry  forward  the  investigations  on  differ- 
ait  aspects  of  the  problem. 

Pyrometer  committee  (Dr.  G.  K.  Burgess,  chairman). — The  pur- 
pose of  this  committee  has  been  to  discover  improvements  in  pyrom- 
etry,  including  the  measurement  of  the  temperature  of  the  bath  of 
steel  in  the  open  hearth  and  electric  steel-making  processes.  Direct 
experiments  have  been  made  at  the  Midvale  Steel  Works  with  an 
optical  pyrometer  sighted  on  the  bottom  of  a  closed  tube  of  refractory 
material  immersed  in  the  bath.  The  committee  finds  that  by  the 
Burgess  method  it  is  practicable  to  measure  the  temperature  of 
metal  under  the  conditions  named  to  between  10^  and  20°  C.  The 
cost  of  the  experiments  has  been  borne  by  the  industries  concerned. 
The  committee  contributed  to  the  Transactions  of  the  American  In- 
stitute of  Mining  and  Metallurgical  Engineers  a  symposium  of  57 
papers,  which  are  to  be  issued  as  a  separate  volume.  This  is  the 
most  important  event  in  pyrometery  since  the  invention  of  the  Le 
Chatelier  pyrometer.  The  chairman  is  preparing  an  abstract  of  the 
report  of  his  committee,  to  be  printed  and  distributed  to  steel  manu- 
facturers and  the  technical  press. 

Committee  on  substitute  deoxidizers  (Dr.  J.  R.  Cain,  chairman). — 
The  purpose  of  this  committee  was  to  find  ways  of  saving  manganese 
as  a  war  measure,  by  replacing  the  iron  manganese  alloys  now  used 
for  deoxidizing  steel  made  by  the  Bessemer,  open  hearth,  and  elec- 
tric processes.  The  work  has  been  carried  on  in  niunerous  labora- 
tories throughout  the  country,  and  about  one-third  of  the  original 
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program  has  been  completed.    Lack  of  funds  has  seriously  interfered 
with  the  progress  of  the  research. 

Committee  on  aUoy  steels  (Dr.  J.  A.  Mathews,  chairman). — In  this 
subject  an  enormous  amoimt  of  information  exists  wholly  unclassi- 
•  fied.  The  chairman  has  therefore  proposed  the  preparation  of  a 
series  of  monographs  to  be  written  on  the  more  important  alloy  steels 
as  preliminary  to  attempting  further  investigation.  At  the  moment, 
but  one  branch  of  the  experimental  work  is  in  actual  progress,  to 
wit,  that  on  chromium  steel  alloys,  which  is  being  conducted  under 
Prof.  E.  D.  Campbell  by  Mr.  Zimmerli,  an  instructor  at  the  Uni- 
versity of  Michigan. 

Committee  on  helmets  cmd  body  armor  (Maj.  Bashford  Dean, 
chairman). — The  work  of  this  committee  was  carried  on  in  close 
cooperation  with  that  of  the  engineering  division  of  the  Ordnance 
Department,  the  chairman  later  becoming  the  chief  of  the  armor 
unit  of  the  Ordnance  Department.  The  purpose  of  the  committee 
was  to  improve  the  design  of  helmets  and  body  armor,  and  to  find 
steel  of  great  ballistic  resistance  when  in  thin  sheets.  The  metal- 
lurgical work  was  done  largely  by  the  committee,  with  the  aid  of 
appropriations  from  the  Ordnance  Department.  In  addition  to  15 
valuable  special  reports,  a  final  general  report  has  been  submitted 
by  the  chairman,  and  the  committee  has  been  discharged. 

Committee  on  Newrrumn  bands  (Prof.  C.  E.  Munroe,  chairman). — 
The  chairman  has  presented  results  of  experiments  indicating  that 
there  is  some  relation  between  the  number  of  Neumann  bands  in 
broken  fragments  of  steel  and  the  velocity  of  rupture.  This  is  most 
valuable  information,  and  contrary  to  the  previous  opinions  of 
experts.  It  is  hoped  by  the  continuation  of  this  work  to  establish 
some  definitely  quantitative  relations.  (Compare  the  report  of  tho 
division  of  chemistry  and  chemical  technology  below.) 

Committee  on  Ttianganese  saving  (Dr.  J.  E.  Johnson,  jr.,  chair- 
man).— The  important  results  in  the  work  of  this  committee  in  the 
conserving  of  manganese,  both  in  smelting  and  in  its  use  as  a  recar- 
burizer,  was  exhibited  in  two  papers  presented  to  the  February  meet- 
ing, 1919,  of  the  American  Institute  of  Mining  and  Metallurgical 
Engineers.  A  full  report  of  the  work  of  the  committee  has  been  pre- 
sented by  Mr.  S.  L.  Hoyt,  and  the  committee  has  been  discharged. 

Committee  on  steel  ingots  (Col.  W.  P.  Barba,  chairman). — ^This 
committee  was  formed  during  the  war  to  take  advantage  of  the  then 
patriotic  frame  of  mind  of  steel  manufacturers  to  draw  up  forms  and 
spxecifications  for  the  recommended  practice.  At  a  recent  meeting 
of  the  committee  the  paper  prepared  by  Col.  Barba  and  Dr.  Howe^ 
which  summarizes  the  best  practice  in  the  manufacture  of  ingots  for 
g-uns,  was  considered.    It  was  voted  that  whereas  the  information 
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contributed  was  primarily  for  the  benefit  of  the  Government  during 
the  war,  and  whereas  its  publication  would  constitute  an  aid  to  the 
manufacturers  of  other  nations,  the  paper  should  be  placed  on  file  in 
the  archives  of  the  National  Research  Council,  labeled  confidential, 
and  at  the  disposal  of  the  War  and  Navy  Departments.  It  was  also 
voted  that  the  paper  should  be  submitted  to  the  members  of  the  com- 
mittee for  recommendations  as  to  reservations,  and  that  the  non- 
reserved  portions  be  published.  This  paper  is  now  being  revised  for 
publication.  The  change  thus  brought  about  consists  chiefly  in  the 
substitution  of  general  recommendations  for  quantitative  specifica- 
tions. The  question  as  to  the  continuance  of  the  work  of  the  commit- 
tee is  under  consideration. 

Committee  on  new  fiardness  testing  rruwkine  (Prof.  H.  F.  Whitte- 
more,  chairman). — ^A  comprehensive  bibliography  has  been  prepared, 
and  the  committee  has  planned  the  preparation  of  a  report  on  the 
present  status  of  the  hardness  testing  of  metals.  Practical  work  is 
held  in  abeyance  for  lack  of  fimds. 

Committee  on  elimination  of  sonims  of  steel  (Dr.  Henry  D.  Hib- 
bard,  chairman). — ^It  is  proposed  to  study  the  sources,  methods  of 
occurrence,  and  effects  of  sonims,  as  well  as  means  of  eliminating 
them  from  steel.  A  dozen  of  the  steel  companies  have  been  enlisted 
to  some  extent  in  the  work,  and  there  has  been  already  published  an 
important  paper  by  the  chairman,  which  was  presented  to  the  Amer- 
ican Iron  and  Steel  Institute. 

It  is  proposed  to  try  to  form  a  syndicate  of  the  beneficiaries  of  the 
investigations  in  this  line  to  carry  the  work  forward  toward  comple- 
tion. 

New  committees  have  been  appointed  as  follows : 

Committee  on  study  of  high  speed  tool  steels  (Mr.  J.  V.  Emmons, 
of  Cleveland,  chairman). — The  problem  confronting  this  committee 
is  to  secure  steel,  together  with  a  heat  treatment  for  the  same,  which 
will  combine  the  greatest  possible  cutting  efficiency  with  the  least 
possible  cost. 

Com^mittes  on  core  losses  (Dr.  A.  E.  Kennelly,  Harvard  University, 
chairman). — ^The  purpose  of  this  research  is  to  reduce  the  calcula- 
tion of  the  core  losses  in  electrical  machinery  to  a  reasonably  scien- 
tific basis.  At  the  present  time  only  about  one-third  of  these  losses 
are  computed,  and  the  remainder  is  covei-ed  by  a  factor  of  ignorance, 
which  varies  with  the  type  of  machine. 

Highway  research  commhittee  (Dean  Anson  Marston,  chairman, 
with  Prof.  A.  N.  Talbot  and  Messrs.  H.  H.  Porter  and  G.  S.  Webster 
as  colleagues). — The  purpose  of  this  committee  is  to  coordinate  and 
assist  the  work  now  being  conducted  by  the  United  States  Bureau  of 
Public  Roads,  by  State  highway  departments,  by  manufacturers, 
research   departments,  and   commercial   laboratories.    The   United 
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States  Chief  of  Public  Eoads  has  been  made  a  member  of  the  divi- 
sion of  engineering:,  and  is  in  active  contact  with  the  work  of  the 
committee,  which  has  already  submitted  a  comprehensive  report 
and  program.  The  work  of  the  highway  research  committee  will  in- 
volve no  special  expenditure  on  the  part  of  the  Research  Council, 
as  the  funds  will  be  supplied  by  the  cooperating  Federal,  State,  and 
municipal  departments.  However,  the  task  of  coordination  and  of 
developing  the  cooperative  spirit  is  no  small  one.  The  national 
importance  of  the  work  can  hardly  be  overestimated. 

COOPEBATION    WFTH    OTHER   ORGANIZATIONS. 

American  Bureau  of  Welding/, — This  bureau  is  organized  substan- 
tially as  outlined  below  in  connection  with  a  discussion  of  finance 
and  organization  and  includes  representatives  of  all  the  large  in- 
terests in  the  welding  field — industrial,  governmental,  and  scientific. 

The  research  committees  of  this  bureau  are  also  committees  of  the 
division  of  engineering. 

American  /Society  of  Mechanical  Engiru^ers, — This  society  has  five 
active  research  committees  under  the  general  chairmanship  of  Prof. 
A.  M.  Greene,  who  is  a  member  of  the  division  of  engineering. 

Plans  are  now  under  way  for  the  official  connection  of  these  com- 
mittees to  this  division. 

American  Society  of  Heating  and  Ventilatirtg  Engineers. — This 
society  is  carrying  on  a  large  amount  of  research  work  in  its  field 
and  has  a  research  laboratory  in  Pittsburgh.  It  has  cordially  wel- 
comed cooperation  with  the  division  of  engineering  and  is  being 
invited  to  appoint  a  representative  to  the  division  in  order  to  secure 
cooperation. 

It  is  thus  quite  probable  that  the  research  work  of  this  society  will 
shortly  be  attached  to  the  division  of  engineering. 

American  Society  for  Testing  Materials. — The  work  of  this  society 
is  closely  allied  to  that  of  the  division  of  engineering,  on  which  it  is 
represented.  Research  work  is  frequently  required  as  a  specific  basis 
for  its  specifications.  The  division  of  engineering  is  officially  repre- 
sented on  some  of  these  committees,  and  close  cooperation  exists  m 
all  cases. 

Bureau  of  Public  Roads.,  Department  of  Agricultvre. — As  men- 
•  tioned  under  "  Highway  research  program,"  Mr.  T.  H.  McDonald, 
chief  of  this  bureau,  has  been  made  a  member  of  this  division. 

ORGANIZATION   AND  FINANCE. 

The  active  committees  of  the  division  are  chiefly  financed  by  Engi- 
neering Foundation  and  by  Government  bureaus,  the  funds  supplied 
by  tjie  National  Research  Council  being  only  sufficient  for  the  over- 
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head  administrative  expenses,  including  a  modest  allowance  for 
travel.  In  certain  instances,  manufacturing  companies  supply  ma- 
terials  of  considerable  value  without  charge.  In  the  case  of  certain 
of  the  committees,  their  work  is  being  carried  on  (a)  in  university 
laboratories  by  volunteer  or  student  assistants;  (6)  in  Govemment 
bureau  laboratories;  or  (c)  in  certain  instances  in  industrial  labora- 
tories. 

The  amount  of  work  which  can  be  done  through  any  of  these 
agencies  without  cost  is  comparatively  limited,  and  it  is  becoming 
more  and  more  obvious  that  if  the  division  is  to  perform  its  proper 
functions  in  the  field  of  industrial  research  funds  must  be  available 
for  the  employment  of  competent  men  not  only  as  research  assist- 
ants but  also  to  direct  the  work.  Volunteer  service  is  in  most  cases 
highly  unsatisfactory.  Certainly  the  direction  of  impoitant  i-e- 
searches  should  be  in  the  hands  of  high-grade  men  paid  enough  to- 
warrant  their  giving  a  material  part  of  their  time  to  the  work. 

Efforts  have  been  made  to  finance  individual  researches  by  ap- 
proach to  the  interested  industries,  but  with  moderate  success  only. 
Moreover,  where  many  researches  in  the  same  or  other  fields  ai-e  in- 
volved, this  is  an  exceedingly  laborious  and  inefficient  method,  in- 
volving many  appeals  to  the  same  industry.  The  Engineering  Foun- 
dation board  is  planning  a  large  increase  in  its  endowment,  and  as 
a  considerable  part  of  the  income  of  this  endowment  is  used  for  the 
research  work  of  this  division,  there  are  good  prospects  of  a  substan- 
tial increase  from  this  quarter.  However,  this  can  never  fully  meet 
the  needs  of  engineering  research  as  a  whole,  and  as  a  matter  of  fair- 
ness should  not,  as  the  benefited  industries  ought  to  bear  the  major 
part  of  the  burden. 

As  a  result  of  these  considerations,  the  division  of  engineering  is 
now  developing  a  plan  of  organization  and  finance,  herewith  briefly 
outlined : 

A  general  committee,  board,  or  bureau  of  an  industry  is  organized, 
consisting  of  representatives  from  the  several  corporations  willing 
to  cooperate,  of  representatives  of  interested  societies  and  Govem- 
ment bureaus,  and  of  other  experts  and  scientists  in  the  particular 
field. 

This  general  committee  will  select  the  problems  in  most  need  of 
solution,  will  organize  subcommittees  for  the  handling  of  these  prob- 
lems, will  secure  from  the  corporations  involved  general  contribu- 
tions for  its  whole  group  of  researches,  will  act  as  the  coordinating 
link  between  the  several  subcommittees,  and  serve  in  a  general  ad- 
visory capacity.  The  chairmen  of  the  subcommittees  will  in  general 
be  members  of  the  general  committee. 

Two  industries  now  being  organized  in  this  way  are  the  steel  in- 
dustry and  the  electrical  industry. 
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The  chairman  of  this  division  has  already  applied  this  method 
•successfully  to  the  organization  of  the  welding  industry  in  the 
American  Bureau  of  Welding,  the  research  committees  of  which  are 
oflScially  attached  to  the  division  of  engineering. 

It  should  be  noted  that  this  is  substantially  the  plan  proposed 
l3y  the  division  of  research  extension  for  the  organization  of  the 
Alloys  Research  Association. 

There  has  been  much  discussion  within  the  division  and  with  high 
officials  of  large  industries  as  to  the  danger  of  commercial  compli- 
•cations  likely  to  arise  in  connection  with  the  cooperative  conduct  of 
industrial  research,  and  the  cordial  support  of  some  of  the  larger 
-corporations  is  at  present  contingent  on  the  confinement  of  the 
cooperative  research  to  such  fundamental  problems  as  are  not  likely 
to  involve  questions  of  patents  or  secret  process^.  There  is,  how- 
-ever,  a  large  field  of  such  fundamental  problems.  Moreover,  there 
are  many  smaller  corporations  willing  to  cooperate  even  in  the 
xiebatable  field.  It  is  becoming  more  and  more  obvious  that  the  type 
of  research,  as  well  as  the  form  of  organization,  must  be  adapted  to 
the  particular  industry  and  the  grouping  of  the  corporations  in  that 
industry. 

In  conclusion,  it  is  clear  that  while  the  appreciation  of  the  need 
for  industrial  research  is  spreading  rapidly,  much  remains  to  be  done 
in  the  way  of  a  campaign  of  education. 

IX.  Division  of  Chemistbv  and  Chemical  Technolooy. 
Wilder  D.  Bancroft,  Chairman. 

The  division  was  organized  March  21,  1919.  For  personnel,  see 
Appendix  A. 

With  two  exceptions,  practically  all  the  war-time  researches  car- 
ried on  by  the  members  of  the  chemical  committees  of  the  council 
had  been  completed  prior  to  the  new  organization,  have  been  turned 
over  to  other  agencies,  or  have  been  discontinued.  The  committee 
on  synthetic  drugs  has  not  yet  made  a  final  report.  This  work  is 
referred  to  below.  The  committee  on  research  in  explosives  has 
been  carried  forward,  as  will  also  be  indicated  later  in  the  report. 

By  action  of  the  International  Union  of  Pure  and  Applied  Chem- 
istry and  by  action  of  the  International  Research  Council,  the  divi- 
sion of  chemistry  and  chemical  technology  becomes  the  American 
representative  of  these  two  bodies,  and  is  charged,  jointly  with  the 
division  of  physics,  with  the  duty  of  publishing  critical  volumes  of 
physical  and  chemical  data.  A  board  of  three  trustees  to  handle 
the  business  details  has  been  appointed,  and  consists  of  the  chairman, 
H.  K.  Moore,  appointed  by  the  chairman  of  the  National  Research 
Council ;  Julius  Stieglitz,  appointed  by  the  president  of  the  American 
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Chemical  Society;  and  E.  P.  Hyde,  appointed  by  the  president  of 
the  American  Physical  Society.  These  trustees  are  now  trying  to 
raise  a  fund  of  $100,000  to  meet  the  estimated  expenses  of  the  project 
This  money  will  be  deposited  with  the  treasurer  of  the  National  Re- 
search Council  and  will  be  disbursed  by  him.  The  scientific  part  of 
the  work  will  be  under  the  direction  of  a  chairman  appointed  by 
the  chairman  of  the  National  Research  Council,  the  president  of  the 
American  Chemical  Society,  and  the  president  of  the  American 
Physical  Society,  and  an  advisory  board  of  six,  three  of  them  ap- 
pointed by  the  division  of  chemistry  and  chemical  technology  and 
three  by  the  division  of  physics. 

The  committee  on  chemical  journals,  Mr.  A.  B.  Lamb,  chairman, 
was  formed  to  consider  the  question  from  a  scientific  viewpoint  as  to 
what  special  chemical  journals  and  what  international  chemical 
journals  were  desirable.  While  this  problem  has  come  up  before 
the  American  Chemical  Society,  it  has  always  been  discussed  on  a 
pragmatic  basis  of  what  might  be  feasible  at  the  moment.  It  is 
quite  conceivable  that  the  ideal  plan  might  be  very  different  from  any 
which  could  be  handled  at  once. 

The  committee  on  explosives  investigations  has  as  chairman  Mr. 
Charles  E.  Munroe,  who  has  been  conjointly  assigned  to  this  work 
by  the  Bureau  of  Mines,  the  Ordnance  Department  of  the  Navy,  and 
the  Ordnance  Department  of  the  Army.  He  has  been  engaged  in  ar- 
ranging for  and  supervising  investigations  on  the  corrosion  of  rifle 
barrels;  the  study  of  Neumann  bands  as  a  means  of  determining 
whether  a  fracture  in  metal  is  due  to  mechanical  stress  or  strain,  or 
to  the  effects  of  an  explosion ;  the  products  of  combustion  and  detona- 
tion of  T.  N.  T. ;  the  heats  of  combustion  and  detonation  of  T.  N.  T. 
isomers;  the  fudging  of  ammonium  nitrate  and  the  effect  of  this 
material  on  the  rate  of  detonation  of  gelatine  dynamite ;  desensitiza- 
tion  of  explosives  for  storage;  the  determination  of  nitrosucrose  in 
the  presence  of  nitroglycerine;  the  production  of  flasEless  powder; 
the  development  of  an  ultrasensitive  detonator  for  mines.  The  com- 
mittee is  bringing  the  Index  to  the  Literature  of  Explosives  up  to 
the  beginning  of  "  Chemical  Abstracts."  It  has  arranged  for  coopera- 
tive work  between  the  Bureau  of  Mines  and  the  University  of  Wis- 
consin; between  the  Bureau  of  Mines  and  the  E.  I.  du  Pont  de 
Nemours  Co.;  and  between  the  War  Department  and  various  uni- 
versities. The  committee  has  also  acted  as  a  general  bureau  of 
information,  and  has  been  qalled  upon  for  service  by  a  large  number 
of  the  divisions  of  the  Departments  of  State,  War,  Navy,  Agricul- 
ture, and  the  Interior. 

The  committee  on  synthetic  drugs,  Mr.  Julius  Stieglitz,  chairman, 
was  active  during  the  war,  and  has  continued  its  good  work.  In 
addition  to  helping  develop  methods  for  making  needed  drugs,  the 
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committee  has  cooperated  closely  with  the  Federal  Trade  Commis- 
sion, with  the  Alien  Property  Custodian,  and  with  the  Chemical 
Foundation  to  secure  the  importation  of  such  drugs  as  could  not  be 
made  here,  and  to  utilize  the  patents  taken  over  from  enemy  alien 
owners. 

The  committee  on  the  chemistry  of  colloids,  Mr.  H.  N.  Holmes, 
chairman,  has  arranged  for  the  preparation  of  a  monograph  on 
colloid  chemistry  and  of  laboratory  manuals  on  colloid  chemistry 
and  on  the  use  of  the  ultramicroscope.  The  monograph  is  prac- 
tically done,  and  will  be  sent  to  the  publisher  as  soon  as  the  American 
Chemical  Society  decides  what  action  it  wishes  to  take  in  cooperation. 
A  number  of  single  lectures  have  been  given  by  different  members  of 
the  committee  before  sections  of  the  American  Chemical  Society. 
The  chainnan  of  the  division  is  giving  a  course  of  20  lectures  on 
colloid  chemistry  before  the  research  staff  of  the  Goodrich  Rubber 
Co.  and  a  course  of  30  lectures  on  the  same  subject  at  the  Bureau 
of  Standards.  He  is  also  to  give  a  course  of  three  lectures  on  con- 
tact catalysis  before  the  chemists  of  the  Du  Pont  Co.  at  Wilming- 
ton. The  State  College  of  Washington  and  the  Universities  of 
Washington,  Oregon,  Montana,  and  Idaho  have  asked  that  somebody 
be  sent  on  a  trip  through  this  region  to  give  some  lectures  on  colloid 
chemistry,  and  it  is  probable  that  Mr.  Holmes  will  do  this,  stopping 
also  at  Chicago,  Milwaukee,  Madison,  and  Minneapolis.  The  com- 
mittee is  making  arrangements  with  the  instrument  companies  to 
furnish  better  types  of  apparatus  for  the  use  of  colloid  chemists. 

The  committee  on  ceramic  research,  Mr.  A.  V.  Bleininger,  chair- 
man, is  a  joint  committee  with  the  American  Ceramic  Society.  It 
has  formulated  a  plan  for  research  fellowships  in  ceramic  research 
to  be  supported  by  the  industry,  and  is  now  trying  to  raise  funds 
for  this  purpose.  It  is  also  planning  to  keep  track  of  all  research 
work  that  may  be  of  direct  or  indirect  interest  to  the  ceramic  in- 
dustries. 

The  committee  on  sewage  disposal  was  organized  with  Mr.  G.  C. 
WTiipple  as  chairman,  but  he  is  going  to  Europe,  so  the  chairman- 
ship has  been  taken  by  Mr.  Edward  Bartow.  No  active  work  has 
been  done  by  this  committee  as  yet;  but  it  is  believed  that  there  is 
an  important  field  in  which  it  will  prove  useful. 

The  division  of  chemistry  and  chemical  technology  is  trying  to 
do  three  things:  (1)  To  formulate  special  research  problems  for 
individuals;  (2)  to  formulate  general  problems  of  fundamental  im- 
l)ortance  involving  cooperative  work;  (3)  to  bring  together  men  in 
different  branches  of  chemistry  or  men  in  different  branches  of 
science,  each  of  whom  is  familiar  with  a  given  subject  from  a  point 
of  view  not  held  by  the  others. 
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(1)  A  number  of  research  problems  have  been  formulated  in 
colloid  chemistry,  electrochemistry,  and  analytical  chemistry,  and 
are  available.  A  few  of  these  problems  are  being  studied  at  differ- 
ent places.  The  amount  of  this  work  will  increase  as  time  goes  on, 
but  it  does  not  seem  probable  that  it  will  ever  be  a  very  iinpK>rtant 
feature  of  the  division's  work. 

(2)  The  three  cominittees  now  most  active  along  the  line  of  formu- 
lating general  problems  of  importance  are  those  on  synthetic  drugs, 
colloid  chemistry,  and  ceramics.  A  committee  is  being  oi^nized  to 
secure  cooperative  and  systematic  work  on  the  determination  of  the 
free  energy  of  chemical  compounds.  An  informal  committee  has 
been  anunged  which  is  to  get.  the  subject  of  contact  catalysis  into 
such  shape,  if  possible,  that  this  can  be  made  a  test  case.  As  there 
are  at  least  five  laboratories  very  much  interested  in  the  subject,  it 
seems  quite  possible  that  something  well  worth  while  can  be  dcMie 
In  the  course  of  time  it  is  hoped  that  something  similar  can  be  done  in 
the  other  fields  of  chemistry.  A  committee  is  being  organized  to  sec 
whether  certain  changes  in  the  teaching  of  organic  chemistry  may  not 
be  both  desirable  and  practicable. 

(3)  The  committee  on  sewage  disposal  brings  together  the  sanitary 
chemists,  the  physical  chemists,  and  the  colloid  chemists  and  is  the 
one  case  of  this  sort  which  we  have  at  present.  The  contact  among 
the  divisions  is  probably  one  of  the  most  important  features  of  the 
work  of  the  National  Research  Council.  So  far  as  the  chemists  are 
concerned,  the  prospects  are  very  good,  but  there  are  no  actual  residti^ 
as  yet.  We  are  getting  into  touch  with  the  physicists  in  regard  to 
instruments  and  methods  to  be  used  by  the  chemists.  Some  research 
work  is  under  way  with  regard  to  some  points  in  the  theory  of  vis- 
cosity of  colloidal  solutions,  and  work  is  being  done  at  Kodak  Park 
which  may  enable  us  to  pi^esent  such  facts  in  regard  to  the  color  of 
colloidal  metals  as  will  make  necessary  a  revision  of  the  optical  theo- 
ries in  regard  to  the  matter.  The  research  work  now  being  done  at 
Golden,  Colo.,  in  cooperation  with  the  Bureau  of  Mines,  on  the  colors 
of  gems,  may  tie  in  with  work  by  the  physicists  on  X-ray  spectra  of 
gems  and  of  metallic  oxide  jellies. 

The  division  hopes  to  cooperate  closely  with  the  geologists  in  regard 
to  the  theory  of  sedimentary  rocks,  because  the  actual  process  of  sedi- 
mentation is  essentially  a  problem  for  the  physical  chemist  and  the 
colloid  chemist,  who,  however,  do  not  know  enough  of  the  geological 
side  to  be  able  to  apply  the  results  of  the  laboratory  work  in  any 
satisfactory  way.  The  problem  of  the  future  supply  of  radium  for 
medical  purposes  is  one  which  the  division  of  chemistry  is  calling  to 
the  attention  of  the  division  of  medicine.  The  preparation  of  the 
rarer  sugars  in  pure  form  for  use  in  the  study  of  enzymes  is  one  thin|: 
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in  which  the  chemists  can  help.     The  whole  field  of  chemotherapy  is 
an  important  one  which  will  have  to  be  developed  jointly. 

The  chemists  and  the  biologists  will  cooperate  in  the  work  of  the 
Institute  of  Baking.  The  question  of  structural  colors  in  nature  is 
one  for  the  biologist,  the  physicist,  and  the  chemist.  There  are  great 
pK)ssibilities  for  cooperation  between  the  chemist  and  the  biologist  in 
the  increase  of  food  values  and  in  the  development  of  new  varieties 
of  food.  The  theory  of  the  action  of  the  blister,  and  tear  gases  used 
in  the  late  war  is  a  problem  for  the  chemist,  biologist,  and  medical 
man. 

X.  Division  of  Geotxmjy  and  Giogkapht. 
B.  B.  Mathews,  Chairman. 

The  division  was  organized  May  1, 1919,  but  the  final  arrangement 
of  officers  for  the  current  year  was  not  completed  until  later,  the 
affairs  of  the  division  in  the  meantime  having  been  conducted  partly 
by  temporary  officers  and  committees,  but  in  the  main  under  the 
direction  of  the  vice  chairman,  Edward  B.  Mathews,  who  was 
appK)inted  to  the  chairmanship  on  October  24,  1919.  For  personnel 
see  Appendix  A. 

Practically  all  of  the  war-time  activities  of  the  committees  on  geol- 
ogy and  geography  had  come  to  a  close  prior  to  the  organization  of 
the  division  in  its  new  form.  The  work  of  the  division  has  been 
largely  that  of  clearing  the  ground  and  preparing  the  means  for  car- 
rying forward  researches  in  its  field.  Work  in  geology  is  already 
largely  organized  through  the  Federal  State  services  and  involves 
expenditures  which  are  chiefly  met  by  official  funds,  with  the  result 
that  the  work  of  the  division  differs  from  that  of  most  of  the  other 
divisions  which  are  engaged  in  coordinating  or  promoting  systematic 
research. 

The  work  of  the  division  may  be  grouped  under  four  heads : 

(1)  Cooperation  with  Government  agencies. — The  division  has  co- 
operated with  the  interdepartmental  conferences  for  improving  the 
map-making  machinery  of  the  Government,  and  has  in  preparation, 
in  cooperation  with  other  outside  agencies,  suggestions  for  the  con- 
sideration of  the  board  of  surveys,  when  the  latter  is  established. 

The  division  has  also  cooperated  with  the  Congressional  Commit- 
tee on  Reclassification  and  with  the  Bureau  of  Efficiency  by  securing 
information  regardinfi:  the  salary  and  additional  profesional  income 
of  geologists  connected  with  universities  and  State  geological  surveys 
throughout  the  country. 

(2)  Edtocational  agencies, — The  division  has  endeavored  to  assist 
universities  by  finding  out  what  Federal  bureaus  distribute  maps  of 
service  in  teaching  and  the  conditions  under  which  this  distribution 
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may  be  brought  about.  It  has  also  in  progress  the  study  of  instruc- 
tion now  being  given  in  geology  and  geography  in  the  various  uni- 
versities of  the  country.  Through  its  committee  of  five  geographers, 
it  is  about  to  undertake  a  campaign  to  increase  the  opportunities  for 
the  study  of  geography  along  modem  lines. 

(3)  Swrvey  of  the  field. — ^To  eliminate  duplication  of  wprk  and 
delay  in  supplying  information,  the  division  has  undertaken  to  sur- 
vey the  general  field  of  work  now  in  progress  in  geology  among  the 
unorganized  investigators  and  by  the  State  geological  surveys.  The 
facts  thus  far  gathered  indicate  that  relatively  little  research  in  pure 
science  is  done  by  most  of  the  State  surveys,  and  that  the  investiga- 
tions conducted  by  individuals  are  largely  of  a  local  character.  The 
information  thus  acquired  has  enabled  the  division  to  bring  together 
students  interested  in  similar  subjects,  to  stimulate  enthusiasm  by 
putting  younger  workers  in  contact  \Nith  those  who  have  acquired 
authoritative  positions  in  their  fields,  and  encouraging  those  whose 
opportunities  for  work  are  circumscribed. 

The  division  has  prepared  an  extensive  biographical  catalogue 
covering  those  who  have  been,  or  are  now,  active  in  developing  in- 
formation regarding  the  geology  and  geography  of  the  country. 
From  this  information,  it  has  been  possible  to  supply  the  necessary 
facts  regarding  individuals  to  those  in  search  of  assistance  along 
specific  lines. 

(4)  Promotion  of  special  projects. — ^Numerous  projects  have  been 
proposed  at  the  meetings  of  the  division  or  the  executive  committee, 
and  the  suggestions  are  being  carefully  studied,  but  none  has  as  yet 
reached  the  stage  of  final  formulation. 

XI.  Division  of  Medical  Sciences. 
Henry  A.  Christian,  ChairvMin. 

The  division  in  its  new  form  was  organized  on  June  9,  1919.  For 
personnel  see  Appendix  A. 

It  has  been  organized  with  a  composition  of  i-epresentatives  of 
12  national  societies  and  11  members  at  large.  The  societies  se- 
lected are  significant  of  the  purposes  of  the  division;  they  are  the 
national  organizations  of  those  branches  of  medical  science  funda- 
mental to  applied  medicine  or  the  practice  of  medicine,  surgery,  and 
the  specialties ;  the  societies  of  the  anatomists,  pathologists,  and  bac- 
teriologists, physiologists,  pharmacologists,  and  biochemists.  With 
tliese  are  included  the  American  Neurological  Association,  the  Amer- 
ican Surgical  Association,  the  American  Society  for  Clinical  Investi- 
gation, the  Association  of  American  Physicians,  the  American 
Koentgen  Eay  Society,  and  the  National  Dental  Association.  The 
members  at  large  include  a  representative  from  each  of  the  Govern- 
ment bui^aus  dealing  with  medicine,  the  Medical   Departments  of 
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the  Army  and  Navy  and  Public  Health  Service,  and  a  group  of  men 
who  in  civil  capacities  are  active  contributors  to  medical  scii&nce. 
This  selection  of  members  stresses  the  broad  biological  aspects  of 
medical  science  but  includes  representation  of  the  application  of 
medical  science  to  the  clinical  fields  of  medicine.  This  distribution 
of  representatives  is  an  actual  index  of  the  character  to-day  of  Amer- 
ican medical  science. 

Two  meetings  of  the  division  and  one  of  the  executive  committee 
have  been  held.  Plans  have  been  made  for  furthering  investigation 
in  several  fields,  and  in  most  of  these  active  cooperation  with  other 
divisions  of  the  National  Research  Council  is  an  integral  part  of  the 
project 

The  most  important  consideration  of  the  division  is  that  which 
concerns  all  other  divisions  of  the  National  Research  Council,  namely, 
provision  of  funds  for  financing  the  investigative  activities  of  the 
division.  Much  thought  has  been  given  to  this  problem,  and  progreas 
has  been  made  toward  a  solution  of  it. 

During  the  last  six  months  there  has  been  published  the  report 
of  Dr.  Roger  G.  Perkins  on  "Munitions  in  France";  the  psycho- 
logical study  of  Army  medical  officers  has  been  nearly  completed 
for  publication;  the  investigation  of  the  action  of  pressure  waves 
due  to  large  guns  has  been  completed  by  Prof.  Dayton  C.  Miller, 
and  regular  reports  have  been  received  from  Prof.  Kofoid  on  his 
studies  of.  intestinal  parasites  in  returned  soldiers.  These  all  repre- 
sent activities  undertaken  under  the  auspices  of  the  medical  section 
of  the  National  Research  Council  as  organized  under  the  Council  of 
National  Defense. 

Committees  have  been  appointed  to  study  and  report  on  the  fol- 
lowing problems : 

Improved  facilities  for  publication  and  indexing  in  the  fields  of 
medical  science;  investigation  of  the  therapeutic  activity  of  chaul- 
moogra  oil  in  leprosy ;  study  and  classification  of  the  anerobic  group 
of  bacteria ;  problems  of  health  in  relation  to  industry ;  development 
of  industrial  physiology;  borderland  problems  for  cooperative  in- 
vestigation of  physicists  and  medical  men ;  cooperation  in  a  biologi- 
cal survey  of  tropical  America,  with  especial  reference  to  the  prob- 
lems of  tropical  disease  and  tropical  hygiene;  investigation  of  the 
present  situation  in  regard  to  assistants  in  the  departments  of  the 
preclinical  sciences  and  its  bearing  on  medical  investigation  and 
teaching;  provision  for  a  source  of  rare  chemicals  and  dyes  needed 
in  research ;  establishment  of  a  bureau  of  technical  methods. 

During  the  summer  Dr.  W.  S.  Thayer,  of  Baltimore,  and  Dr. 
Charles  L.  Gibson,  of  New  York,  represented  the  division  at  a  con- 
ference in  Brussels  which  resulted  in  the  organization  of  an  Inter- 
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national  biological  union  with  medical  sciences  as  a  constituent  sec- 
tion thereof,  and  the  division  of  medical  sciences  will  cooperate  in 
furtherance  of  these  organizations. 

XII.  Division  of  Biology  and  Aqbicultuee. 
C.  E.  McCldno,  Ohtdrm^m. 

The  division  was  organized  April  14,  1919.  For  personnel,  see 
Aj)pendix  A. 

The  early  part  of  the  year  was  largely  devoted  to  the  termination 
of  the  work  of  the  war-time  committees  and  to  the  discussion  of 
plans  for  permanent  organization  in  times  of  peace.  The  plans  of 
the  division  comprise  (a)  a  careful  and  comprehensive  survey  of 
the  whole  field  of  the  division's  activities  and  (b)  the  intensive 
study  of  a  few  immediately  pressing  problems.  The  ultimate  pur- 
pose of  such  planning  is  to  make  biology  and  agriculture  of  the 
greatest  possible  sei-vice  to  the  country  and  to  the  world.  It  is  hoped 
to  accomplish  this  purpose  (1)  by  securing  better  educational  repre- 
sentation of  these  subjects  in  the  schools,  (2)  by  pro^ading  improved 
conditions  for  the  development  of  the  young  investigator,  (3)  by 
securing  the  best  and  widest  oppoi-tunities  for  the  proved  investi- 
gator in  attacking  the  problems  of  greatest  importance,  and  (4)  by 
establishing  the  best  means  for  the  preservation  and  distribution 
of  the  results  of  investigation. 

.V  number  of  the  projects  has  been  carried  over  from-  the  war- 
time organization,  and  will  be  continued  so  far  as  possible  until 
satisfactory  results  have  been  obtained.  In  general,  these  projects 
relate  to  future  production,  conservation,  and  distribution,  and 
have  been  carried  out  in  cooperation  with  government  and  in^itu- 
ti(mal  agencies. 

The  division  lias  recently  taken  the  following  actions: 

(1)  Provision  has  been  made  for  a  publication  board,  to  study  the 
conditions  surrounding  biological  publication  and  bibliography  and 
to  eifect  improvements  in  them. 

(2)  The  Wistar  Institute  of  Anatomy  and  Biology  has  been  chosen 
as  the  organization  through  which  to  work  in  connection  with  the 
development  of  publication  and  bibliography. 

('M  The  Marine  Biological  Laboratory  at  Woods  Hole  has  been 
indorsed  as  an  outstanding  example  of  a  successful  organization  for 
cooperative  scientific  work  conducted  on  democratic  principles  by 
the  workers  themselves.  The  division  has  also  committed  itself  t'^* 
assist  so  far  as  possible  in  the  raising  of  funds  for  this  laboratory. 

(4)  A  system  of  research  fellowships  for  biologists  has  been 
approved. 

(5)  The  work  of  the  American  Phyto-pathological  Society  has 
been  indorsed. 
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(6)  On  request  of  the  Rockefeller  Foundation,  an  investigation 
and  report  has  been  made  upon  a  project  of  the  Brooklyn  Botanic 
Garden,  involving  an  extensive  research  program. 

(7)  A  careful  study  has  been  initiated  regarding  a  comprehensive 
biological  survey  of  tropical  America  by  expeditions  and  by  labora- 
tory studies, 

(8)  A  representative  forestry  committee  has  been  established  to 
study  comprehensive  problems  requiring  cooperative  effort. 

(9)  A  large  representative  food  and  nutrition  committee  has 
been  appointed  to  investigate  fundamental  problems  in  these  fields. 
This  committee  has  already  made  substantial  progress  both  in  the 
seeming  of  funds  for  its  work  and  in  the  formulation  of  a  program. 

(10)  The  work  of  a  special  committee  conducting  a  cooperative 
study  of  the  salt  requirements  of  certain  plants  of  economic  interest 
has  been  continued. 

(11)  The  war-time  committee  on  fertilizers  has  also  been  con- 
tinued. 

(12)  An  advisory  board  for  the  Institute  of  Baking  has  been 
appointed. 

(13)  A  committee  has  been  appointed  to  secure  cooperation  be- 
tween the  different  biological  agencies  of  the  country.  It  is  actively 
at  work  in  the  national  societies,  and  has  begim  with  the  depart- 
ments of  the  Federal  Government. 

(14)  A  committee  has  been  chosen  to  review  the  field,  and  to 
prepare  lists  of  current  problems  of  great  importance  for  presenta- 
tion to  the  agencies  capable  of  carrying  on  the  necessary  investi- 
gations. 

(15)  A  committee  has  been  appointed  to  consider  the  form  and 
character  of  the  work  carried  on  by  educational  institutions  in  the 
preparation  of  investigators. 

(16)  A  committee  on  oceanography  has  been  selected  to  make  a 
cooperative  survey  of  ocean  life. 

(17)  An  organization  committee  has  been  chosen  to  study  the 
problems  of  climatology. 

XIII.  DWTSION  OF  ANTHBOPOrXKSY  AND  PSYCHOLOGY. 

Walter  VanDtkb  Binoham^  CJiairman. 

The  division  of  anthropology  and  psychology  was  organized  Octo- 
ber 20,  1919.  Difficulties  experienced  by  one  of  the  constituent  as- 
sociations in  electing  its  representatives  greatly  delayed  the  matter. 
At  the  organizing  meeting  tentative  definitions  of  policy  were  for- 
mulated.   For  personnel,  see  Appendix  A. 

The  chairman  assumed  his  duties  on  November  17.  Since  that 
date,  progress  has  been  made  in  getting  in  touch  with  research 
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undertakings  and  in  assembling  proposals  for  the  consideration  of 
the  division.  At  a  second  meeting  of  the  division,  held  in  Cam- 
bridge, Mass.,  December  30,  the  following  committees  were  ap- 
pointed in  response  to  requests  fix>m  the  Surgeon  General  and  from 
the  Division  of  Education  and  Recreation  of  the  General  Staff  of 
the  War  Department  for  counsel  in  formulating  plans  regarding  the 
scope,  functions,  and  permanent  form  of  organization  of  the  psycho- 
logical service  in  the  Army.  An  advisory  committee  was  named, 
consisting  of  Walter  D.  Scott,  of  the  Scott  Co.,  Philadelphia.  Pa., 
chairman;  Maj.  G.  F.  Arps,  of  the  University  of  Ohio;  and  Maj*. 
C  S.  Yoakum,  of  the  Carnegie  Institute  of  Technology.  This  com- 
mittee has  already  been  in  conference  at  Camp  Taylor  with  Gen. 
Haan,  head  of  the  War  College,  the  war  plans  committee  on  tests 
and  standards,  and  other  officers  working  out  the  future  Army  pro- 
gram of  military  and  industrial  training. 

A  committee  on  anthropological  and  psychological  study  of  the 
people  of  the  United  States  has  been  appointed  with  W.  V.  Bing- 
ham as  chairman. 

A  committee  to  formulate  a  program  of  research  on  accimiulated 
Army  data  has  been  provided  with  Dr.  R.  M.  Yerkes  as  chairman- 

Finally  a  committee  on  specific  projects  outside  the  United  States 
Avas  appointed,  with  Dr.  J..  Walter  Fewkes,  of  the  Smithsonian  In- 
stitution, chairman. 

As  an  illustration  of  incidental  but  important  services  rendered 
by  the  division  to  research  enterprises  may  be  mentioned  the  arrang- 
ing of  conferences  between  Dr.  J.  B.  Watson,  Dr.  S.  I.  Franz,  Dr. 
C.  B.  Davenport,  and  the  physicians  in  charge  of  the  work  of  the 
Diet  Kitchen  Association  of  Washington.  It  is  proposed  to  utilize 
the  facilities  of  this  association  for  gathering  research  data,  not  only 
on  problems  of  nutrition  and  growth,  but  also  on  important  ques- 
tions of  infant  psychology,  anthropology-,  and  eugenics. 

The  division  has  also  concerned  itself  with  the  problem  of  improv- 
ing the  conditions  of  abstracting  in  psychological  literature,  im- 
proving facilities  for  prompt  ])ublication  of  major  researches,  par- 
ticularly in  anthropology,  and  with  the  development  of  an  ad^u&te 
supply  of  competent  research  personnel. 

The  committee  on  intelligence  tests  for  elementary-  schools  (Dr.  M. 
E.  Haggerty  of  the  University  of  Minnesota ;  Dr.  L.  M.  Terman,  of 
the  Leland  Stanford  Junior  University ;  Dr.  E.  L.  Thomdike,  Teach- 
ers' College,  Columbia  University;  Dr.  G.  M.  Whipple,  University 
of  Michigan;  and  Dr.  R.  M.  Yerkes,  chairman),  referred  to  by  the 
chairman  of  the  council  earlier  in  this  report,  has  carried  on  its  work 
with  great  energy.    Although  the  committee  was  selected  before  the 
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organization  of  the  division  of  anthropology  and  psychologj-,  its 
work  stands  in  such  close  relation  to  that  of  the  latter  that  it  may 
be  appropriately  mentioned  at  this  point. 

Methods  tentatively  formulated  during  the  spring  of  1919,  were 
given  thorough  trial  in  the  schools  of  several  parts  of  the  country 
during  May  and*  June.  More  than  5,000  children  in  grades  3  to  8 
were  examined.  The  majority  of  these  children  were  given  20  dif- 
ferent tests. 

During  the  summer  the  results  of  these  examinations  w6re  ana- 
lyzed and  treated  statistically,  in  order  that  measurements  of  re- 
liability and  relationship  might  be  made  available,  to  be  used  as 
partial  basis  for  selection  of  the  more  valuable  tests  for  further  use. 

The  committee  met  in  Washington,  October  17  and  18,  and  in  the 
light  of  the  varied  sorts  of  information  available  decided  to  con- 
struct two  short  scales  for  the  measurement  of  intelligence  in  elemen- 
tary schools,  grades  3  to  8.  These  two  scales,  which  may  be  desig- 
nated as  scale  A  and  scale  B,  are  constituted  of  five  tests  each,  as 
follows : 

Tests  of  Scale  A.  Tests  of  Scale  B. 

Arithmetical   Feasoning.  Computation. 

Sentence  completion.  Information. 

Logical  selection.  Vocabulary. 

Synonym-antonym.  Analogies. 

Symbol-digit  Comparison. 

Either  of  these  scales  may  be  used  alone,  but  the  committee  expects 
to  recommend  reexamination  by  the  second  scale  after  an  interval  of 
at  least  one  day,  in  order  that  the  reliability  of  the  intelligence  meas- 
urement may  be  increased.  It  is  deemed  preferable  by  the  committee 
to  use  two  short  scales  in  the  way  suggested,  rather  than  to  use  a 
single  longer  scale,  the  application  of  which  would  require  approxi- 
mately an  hour  of  continuous  work.  Examination  by  either  of  the 
proposed  scales  A  or  B  will  require  approximately  30  minutes. 

Materials  have  been  prepared  by  the  committee  for  10  alternative 
forms  of  each  of  the  10  tests  which  have  been  selected  for  use,  but  it 
is  planned  to  complete  for  immediate  publication  only  five  forms  of 
each  test  and  of  each  scale*  The  remaining  materials  will  be  held 
subject  to  later  development  as  needed. 

The  committee  has  formulated  a  general  plan  for  the  completion 
of  its  principal  task,  with  the  expectation  that  the  scales  designated 
above  will  be  ready  for  general  use  early  in  1920. 

James  R.  Angell, 

Chairman, 

December  31,  1919. 
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Appendix  A. 

DIVISIONS. 

Division  of  General  Relations: 
I.  €k)vemment  Division. 
II.  Division  of  Foreign  Relations. 

III.  Division  of  States  Relations. 

IV.  Division  of  Educational  Relations. 
V.  Division  of  Research  Extension. 

.  VI.  Research  Information  Service. 
Divisions  of  Science  and  Technology: 

vn.  Division  of  Physical  Science. 
VIII.  Division  of  Engineering. 
IX.  I^i vision  of  Chemistry  and  Chemical  Technology. 
X.  Division  of  Geology  and  Geography. 
XI.  Division  of  Medical  Sciences. 
XII.  Division  of  Biology  and  Agriculture. 
XIII.  Division  of  Anthropology  and  Psychology. 

OFFICERS. 

Honorary  chairman,  George  E.  Hale,  director  Mount  Wilson  Observatory, 
Carnegie  Institution  of  Washington,  Pasadena,  Calif. 

Chairman,  James  R.  Angell,  dean  of  the  faculties  of  arts,  literature,  and 
science  and  head  of  the  department  of  psychology,  University  of  Chicago,  Chi- 
cago, 111. 

First  vice  chairman,  Charles  D.  Walcott,  secretary  of  the  Smithsouian  Insti- 
tution and  president  of  the  National  Academy  of  Sciences,  Washington,  D.  C. 

Second  vice  chairman,  Gano  Dunn,  president  the  J.  G.  White  Engineering 
Corporation,  43  Exchange  Place,  New  York  City. 

Third  vice  chairman,  R.  A.  Milllkan,  professor  of  physics,  University  of  Chi- 
cago, Chicago,  III. 

Secretary,  Vernon  Kellogg,  professor  of  entomology  and  lecturer  in  bionomics. 
Leland  Stafford  Junior  University,  Stanford  University,  Calif. 

Treasurer,  F.  L.  Ransome,  geologist,  United  States  Geological  Survey,  treas- 
urer of  the  National  Academy  of  Sciences,  Washington,  D.  C. 

Assistant  secretary  (by  reciprocal  arrangement  with  the  Engineering  Founda- 
tion), Alfred  D.  Flinn,  secretary  of  the  Engineering  Foundation,  29  West 
Thirty-ninth  Street,  New  York  City. 

EXECUTIVE    BOARD. 

Chairman,  James  R.  Angell. 

MEMBBBS  EX  OrFICIO. 

Officers  of  the  council. 

President  of  the  National  Academy  of  Sciences,  Charles  D.  Walcott,  Secre- 
tary of  the  Smithsonian  Institution,  Washington,  D.  O. 

Home  secretary  of  the  National  Academy  of  Sciences,  C.  G.  Abbot,  director 
astrophysical  observatory,  Smithsonian  Institution,  Washington,  D.  O. 

President  of  the  American  Association  for  the  Advancement  of  Sdenoe, 
L.  O.  Howard,  Chief  Bureau  of  Entomology,  United  States  Department  of 
Agriculture,  Washington,  D.  C. 

Chairmen  and  vice  chairmen  of  the  Divisions  of  Science  and  Technology. 

Chairmen  of  the  Divisions  of  General  Relations. 
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MBMBEBS  AT    LABGE. 

E.  D.  Adams,  fellow  American  Society  of  Civil  Engineers,  member  American 
Institute  of  Electrical  Engineers,  71  Broadway,  New  York  City. 

J.  J.  Carty,  vice  president  American  Telephone  &  Telegraph  Co.,  Id5  Broad- 
way, New  York  City. 

Gano  Dunn,  president  the  J.  G.  White  Engineering  Corporation,  4S  Excliange 
Place,  New  York  City. 

Van.  H.  Manning,  Director  United  States  Bureau  of  Mines,  Washington,  D.  C. 

H.  A.  Millikan,  professor  of  physics,  UnlTersity  of  Chicago,  Chicago,  111. 

A.  A.  Noyes,  professor  of  theoretical  chemistry  and  director  research  labora- 
tory of  physical  chemistry,  Massachusetts  Institute  of  Technology,  Cambridge, 
Mass. 

Raymond  Pearl,  professor  of  biometry  and  vital  statistics,  the  Johns  Hop- 
kins University,  Baltimore,  Md. 

M.  I.  Pupin,  professor  of  electro-mechanics,  Columbia  University,  New  York 
City. 

S.  W.  Stratton,  Director  United  States  Bureau  of  Standards,  Washing- 
ton, D.  C. 

C.  P.  Townsend,  patent  attorney,  Washington,  D.  C. 

William  H.  Welch,  director  school  of  hygiene  and  public  health,  the  Johns 
Hopkins  University,  Baltimore,  Md. 

R.  S.  Woodward,  president  the  Carnegie  Institution  of  Washington.  Sixteenth 
and  P  Streets  NW.,  Washington,  D.  C. 

Stated  meetings  of  the  executive  board  of  the  National  Research  Council 
are  held  on  the  second  Tuesday  of  each  month. 

A.  DIVISIONS  OF  GENERAL  RELATONS. 
I.  Government  Division. 

Chairman,  Charles  D.  Walcott,  secretary  of  the  Smithsonian  Institution; 
president.  National  Academy  of  Sciences,  Washington,  D.  C. 

Secretary  ex  officio,  R.  M.  Yerkes,  chairman  of  the  Research  Information 
Service,  National  Research  Council. 

MEMBERS  OF  THE  DIVISION. 
Repbdsentativzs. 
dkrartment  of  state. 
Julius  G.  Lay,  acting  foreign  trade  adviser. 

DBPABTMBNT  OF   THE  TREASUBY. 

Asst.  Surg.  Gen.  J.  W.  Schereschewsky,  Public  Health  Service. 

DEPARTMENT   OF    WAR. 

MaJ.  William  M.  Fassett,  General  Staff,  United  States  Army. 
Brig.   Gen.   Marlborough   Churchill,   Military    Intelligence   Division,   United 
States  Army. 
Col.  Frederick  F.  Russell,  Medical  Corps,  United  States  Army. 
Col.  Clarence  O.  Sherrill,  Corps  of  Engineers,  United  States  Army. 
Col.  Colden  L'H.  Ruggles,  Ordnance  Department,  United  Sates  Army. 
MaJ.  Gen.  George  O.  Squler,  Signal  Corps,  United  States  Army. 
Lieut.  Col.  Robert  E.  Callan,  Coast  Artillery,  United  States  Army. 
Lieut  Col.  Byron  Q.  Jones,  Air  Service,  United  States  Army. 
MaJ.  Gen.  William  L.  Sibert,  Chemical  Warfare  Service,  United  States  Army, 
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DEPABTHBNT   OF    JUSTICE. 

John  T.  Creighton,  Bureau  of  InvestlgatlOD. 

DEPARTMENT  OP   THE   NAVY. 

Rear  Admiral  Albert  P.  Niblack,  Office  of  Naval  Intelligence  of  the  Office  of 
Naval  Operations,  United  States  Navy. 

Rear  Admiral  J.  A.  Hoogewerff,  United  States  Navy,  Bureau  of  Navigation. 

Rear  Admiral  Ralph  Earle,  United  States  Navy,  Bureau  of  Ordnance. 

Rear  Admiral  D.  W.  Taylor,  United  States  Navy,  Bureau  of  Construction 
and  Repair. 

Rear  Admiral  R.  S.  Griffin,  United  States  Navy,  Bureau  of  Steam  Engi- 
neering. 

Rear  Admiral  W.  C.  Bralsted,  Medical  Corps,  United  States  Navy,  Bureau  of 
Medicine  and  Surgery. 

DEPARTMENT   OF   THE   I.NTBRIOR. 

M.  H.  Coulston,  Assistant  Commissioner  of  Patents. 

,  Bureau  of  Education. 

George  Otis  Smith,  Director,  United  States  Geological  Survey. 

A.  P.  Davis,  director  and  chief  engineer.  United  States  Reclamation  Service. 

F.  G.  Cottrell,  assistant  director,  Bureau  of  Mines. 

DEPARTMENT  OF  AORICCLTURB. 

C.  F.  Marvin,  Chief  of  Weather  Bureau. 

J.  R.  Mohler,  Bureau  of  Animal  Industry. 

K.  F.  Kellerman,  Bureau  of  Plant  Industry. 

H.  S.  Graves,  Forest  Service. 

C  L.  Alsberg,  Bureau  of  Chemistry. 

Milton  Whitney,  Bureau  of  Soils. 

L.  O.  Howard,  Bureau  of  Entomology. 

E.  W.  Nelson,  Bureau  of  Biological  Survey. 

T.  H.  MacDonald,  Bureau  of  Public  Roads. 

DEPARTMENT   OF    COMMBRCB. 

Jos^h  A.  Hill,  Bureau  of  Census. 
S.  W.  Stratton,  director.  Bureau  of  Standards. 
Hugh  M.  Smith,  Commissioner  of  Fisheries. 

William  Bowie,  hydrographlc  and  geodetic  engineer.  Coast  and  Geodetic 
Survey. 

DEPARTMENT   OF    LABOR. 

Royal  Meeker,  Commissioner  of  I^bor  Statistics. 

SMITHSONIAN    INSTITUTION. 

<^harles  D.  Walcott,  Secretary  of  the  Smithsonian  Institution. 

Division  of  Fobeign  Relations. 

Chairman,  George  E.  Hale. 

Vice  chairman,  Hon.  WilUam  Phillips. 

Vice  chairman,  C.  E.  Mendenhall. 


Digitized  by 


Google 


REPORT  NATIONAL  RESEARCH   COUNCIL.  107 

EXECUTIVE   COMMITTEE. 

Chairman,  George  E.  Hale.  John  C.  Merriam. 

Vice  chairman,  Hon.  William  Phillips.  R.  M.  Yerkes. 

Vice  chairman,  C.  E.  Mendenhall.  H.  A.  Bumstead. 
James  R.  Angell. 

MEMBERS    OF    THE   DIVISION. 

RiPBBSENTATIVBS. 
DBPARTMBNT  OF  STATE. 

Hon.  William  Phillips,  Assistant  Secretary  of  State,  Washington,  D.  C. 

NATIONAL  ACADmCT  OF  8CIBNCB8. 

Charles  D.  Walcott,  president.  National  Academy  of  Sciences,  Washington, 
I>.  C. 

George  E.  Hale,  foreign  secretary,  National  Academy  of  Sciences;  director 
Mount  Wilson  Observatofj-,  Carnegie  Institution  of  Washington,  Pasedena, 
-Calif. 

AMBBICAN    ASSOCIATION    FOR   THE    ADVANCEMENT   OF    SCIENCE. 

Simon  Flexner,  ex-president,  American  Association  for  the  Advanc^nent  of 
Science;  director.  Research  Laboratory,  Rockefeller  Institute  for  Medical  Re- 
search, New  York  City. 

AMERICAN  PHILOSOPHICAL  SOCIETT. 

Henry  Fairfield  Osbom.  president  of  the  trustees,  American  Museum  of 
Natural  History,  New  York  City 

AMBRICAN   ACADBMT  OF  ARTS   AND  8CIBNCB8. 

Arthur  A.  Noyes,  professor  of  theoretical  chemistry  and  director  research 
laboratory  of  physical  chemistry,  ^lassachusetts, Institute  of  Technology,  Cam- 
T>ridge,  Mass. 

INTERNATIONAL   ASTRONOMICAL    HNION. 

W.  W.  Campbell,^  chairman,  American  committee*  and  vice  president  of  In- 
ternational Astronomical  Union ;  director,  Lick  Observatory,  University  of  Cali- 
fornia, Mount  Hamilton,  Calif. 

INTERNATIONAL    GEODETIC    AND    GEOPHYSICAL     UNION. 

William  Bowie,*  president,  Section  of  Geodesy ;  chief  of  division  of  Geodesy, 
United  States  Coast  and  Geodetic  Survey,  Washington,  D.  C. 

C.  F.  Marvin,*  secretary.  Section  of  Meteorologj- ;  chief,  United  States 
Weather  Bureau,  Washington,  D.  C. 

L.  A.  Bauer,*  secretary.  Section  of  Terrestrial  Magnetism  and  Electricity; 
•director,  Department  of  Research  in  Terrestrial  Magnetism,  Washington,  D.  C. 

G.  W.  Littlehales,*  member  executive  committee.  Section  of  Physical  Oceanog- 
raphy; hydographic  engineer.  United  States  Hydrographic  Office,  Washington, 

D.  a 

H.  S.  Washington,*  president,  Section  of  Volcanology;  Geophysical  Labora- 
tory, Washington,  D.  C. 

^  To  serve  until  representatives  of  permanent  American  committees  are  appointed. 
»  Temporary  orgaaiEation ;  permanent  organization  soon  to  be  effected. 
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INTERNATIONAL  UNION  OP  PUBE  AND  APPLIED  CHEMISTRT. 

Wilder  D.  Bancroft,  chairman.  Division  of  Cliemlstry  and  Chemical  Tech- 
nology, National  Research  Council,  Washington,  D.  C. 

INTERNATIONAL    BUREAU    OF    WEIGHTS    AND    MEASURES. 

S.  W.  Stratton,  member  of  bureau ;  director,  United  States  Bureau  of  Stand- 
ards, Washington,  D.  C. 

INTERNATIONAL    STANDARDIZATION. 

Comfort  A.  Adams,  chairman,  American  committee;  chairman,  Division  of 
Engineering,  National  Research  Council,  New  York  City. 

INTERNATIONAL    ELBCTROTBCHNICAL    COMMISSION. 

C.  O.  Mailloux,  president,  United  States  National  Committee,  New  York  City. 

CHAIRMEN    OP    NATIONAL    RESEARCH     COUNCIL    AND    ITS    DIVISIONS. 

James  R.  Angell,  chairman,  National  Research  Council. 

Charles  D.  Walcott,  chairman.  Government  Relations. 

Jolm  C.  Merriam,  chairman,  Division  of  States  Relations. 

Vernon  Kellogg,  chairman,  Division  of  Educational  Relations. 

John  Johnston,  chairman,  Division  of  Research  Extension. 

R.  M.  Yerkes,  chairman,  Research  Information  Service. 

C.  E.  Mendenhall,  chairman,  Division  of  Physical  Sciences. 

Comfort  A.  Adams,  chairman,  Division  of  Engineering. 

W.  D.  Bancroft,  chairman,  Division  of  Chemistry  and  Chemical  Technology. 

B.  B.  Mathews,  chairman,  Division  of  Geology  and  Geography. 
Henry  A.  Christian,  chairman,  Division  of  Medical  Sciences. 

C.  E.  McClung,  chairman.  Division  of  Biology  and  Agriculture. 

W.  V.  Bingham,  chairman,  Division  of  Anthropology  and  Psychology. 

MEMBERS  AT  T^ABGE. 

Hon.  Ellhu  Root,  former  Secretai-j-  of  State,  New  York  City. 

H.  A.  Bumstead,  former  scientific  attach^  at  London;  professor  of  physics- 
and  director  of  the  Sloane  Physical  Laboratory,  Yale  University,  New  Havens- 
Conn. 

Herbert  Hoover,  former  United  States  Food  Administrator;  truatee,  Leland 
Stanford  Junior  University,  Stanford  University,  Calif. 

III.  Division  of  States  Relations. 

Chairman,  John  C.  Merriam. 
Executive  secretary,  Albert  L.  Barrows. 

MEMBEBS   OF   THE   DHISION. 

John  C.  Merriam,  professor  of  paleontology  and  historical  geology,  University 
of  California,  Berkeley,  Calif. 

RBPBI8BNTATXVB8. 
ASSOCIATION    OF  AMERICAN   STATB  GEOLOGISTS. 

Frank  W.  DeWolf,  State  geologist  of  Illinois,  Urbana.  HI. 
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SOCTBTT  OF  AMERICAN  POBBSTBRS. 

Hugh  P.  Baker,  dean  of  the  New  York  State  College  of  Forestry  at  Syracuse 
University,  Syracuse.  N.  T. 

AMBBICAX  ASSOCIATION'   OP   STATE   HIGHWAY   OFFICIALS. 

Paul  D.  Sargent,  chief  highway  commission,  Augusta,  Me. 

DIVISION   OF  EDUCATIONAL    RBLATIONS. 

Vernon  Kellogg,  professor  of  entomology  and  lecturer  in  bionomics.  T^eland 
Stanford  Junior  University,  Stanford  University.  Calif. 

DIVISION  OF  BESBAECH  BXTBNSION. 

H.  E.  Howe,  vice  chairman  and  executive  officer  of  the  division.  National 
Research  Council,  Washington,  D.  C. 

RESEARCH   INFORMATION    SBRVICK. 

Edwin  F.  Gay,  managing  editor  New  York  Evening  Post,  New  York  City. 

DIVISION   OF   PHYSICAL  SCIENCES. 

Ernest  G.  Meriltt.  professor  of  physics.  Cornell  University,  Ithaca.  N.  Y. 

DIVISION  OP  BNGINBBRING. 

S.  W.  Stratton,  director  U.  S.  Bureau  of  Standards,  Washington,  D.  C. 

DIVISION   OF  CHEMISTRY   AND   CHEMICAL   TECHNOLOGY. 

W.  D.  Bancroft,  professor  of  physical  chemistry,  Cornell  University,  Ithaca, 
N.  Y. 

DIVISION  OP  OBOLOGY  AND  GEOGRAPHY. 

E.  B.  Matliews,  professor  of  mineralog>*  and  petrography,  Johns  Hopkins 
University;  State  geologist  of  Maryland;  director  State  weather  service,  Balti- 
more, Md. 

DIVISION   OP  MEDICAL    SCIENCBS. 

V.  C.  Vaughan,  professor  of  hygiene  and  physiological  chendstry  and  dean  of 
the  medical  school,  University  of  Michigan,  Ann  Arbor,  Mich. 

DIVISION   OP  BIOLOGY  AND  AGRICDLTDRE. 

A.  F.  Woods,  president,  Maryland  State  College  of  Agriculture.  College  Park, 
Md. 

DIVISION   OP  ANTHROPOLOGY    AND  PSYCHOLOGY. 

J.  Walter-  Fewkes,  Chief  Bureau  of  American  Ethnology,  Smithsonian  In- 
stitution, Washington,  D.  C. 

MEMBERS  AT  UiBGE. 

B.  A.  Birge,  president  University  of  Wisconsin,  Madison,  Wis. 

John  M.  Clarke.  State  geologist  and  palaeontologist;  director  State  museum, 
education  building,  Albany,  N.  Y. 

H.  E.  Gregory,  Silliman  professor  of  geology,  Yale  University;  superinten- 
dent. Geological  and  Natural  History  Survey  of  Connecticut,  New  Haven,  Conn. 

Van  H.  Manning,  director.  United  States  Bureau  of  Mines,  Washington^ 
D.  C. 
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James  A.  B.  Scherer,  president  Tbroop  College  of  Technology,  Pasadena, 
Calif. 

Henry  Suzznlo,  president,  University  of  Washington,  Seattle,  Wash. 

IV.  DnisiON  OF  EJducational  Relations. 

Chairman,  Vernon  Kellogg. 
Secretary,  Albert  L.  Barrow& 

MEMBERS   OF   THE   DIVISION. 

Vernon  Kellogg,  professor  of  entomology  and  lecturer  In  bionomics,  Lelaod 
Stanfonl  Junior  University.  Stanford  Universit>*,  Calif. 

Rbpkesentatitbs  of  SocnriBS. 

ASSOCIATION   OF  AMBBICAN  COLLB6B8. 

Donald  J.  Cowling,  president  Carleton  College,  Norlhfield,  Minn. 

ASSOCIATION  OF  AMERICAN  UNITSRSITISS. 

A.  Ross  Hill,  president  University  of  Missouri.  Columbia,  Mo. 

AMERICAN  ASSOCIATION  OF  DNIVER8ITT  PROFESSORS. 

E.  Percival  Lewis,  professor  of  physics,  University  of  California,  Berkeley^ 
Calif. 

NATIONAL  ASSOCIATION  OF  STATE  UNIVERSITIES. 

Frank  L.  McVey,  president  University  of  Kentucky,  Lexington,  Ky. 

UNITED  STATES  BUREAU  OF  EDUCATION. 

,  United  States  Bureau  of  Education,  Washington,  D.  C. 

AMERICAN  COUNCIL  ON  EDUCATION. 

S.  P.  Capen,  director  American  Council  on  Education,  818  Connecticut  Avenue, 
Washington,  D.  C. 

RESEARCH  FELLOWSHIP  BOARD  OF  THE   NATIONAL  RESEARCH  COUNCIL. 

Simon  Flexner,  director  of  laboratories  Rockefeller  Institute  for  Medical  Re- 
search, Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

MEMBERS    AT    LABGE. 

Abraham  Flexner,  secretary  General  Education  Board,  New  York  City. 

H.  E.  Gregory,  Silllman  professor  of  geology,  Yale  University ;  superintendent 
Geological  and  Natural  Historj^  Survey  of  Connecticut,  New  Haven,  Conn. 

Herbert  Hoover,  ex-United  States  Food  Administrator ;  trustee  of  Leland 
Stanford  Junior  University,  Stanford  University,  Calif. 

A.  O.  Leuschner,  professor  of  astronomy  and  director  of  the  students'  observa- 
tory. University  of  California,  Berkeley,  Calif. 

J.  C.  Merriam,  professor  of  paleontology  and  historical  geologj^  University 
of  California,  Berkeley,  Calif. 

H.  S.  Pritchett,  president  Carnegie  Foundation  for  the  Advancement  of  Teach- 
ing, New  York  City. 

Col.  Robert  I.  Rees,  General  Staff,  and  Chief  Education  and  Recreation 
Branch  of  the  War  Plans  Division,  War  Department,  Washington,  D.  C. 

R.  M.  Yerkes,  chairman  research  information  service.  National  Research  Coun- 
cil, Washington,  D.  C. 
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y.  Division  of  Rbsbabc^  Extension. 

Chairman,  John  Johnston. 

Vice  Chairman,  Harrison  E.  Howe. 

EXECUTIVE  COMMITTEB. 

Chairman,  John  Johnston.  G.  K.  Burgess. 

Vice  Chairman,  Harrison  E.  Howe.  A,  D..  Flinn. 

C.  E.  K.  Mee& 

MEMBERS   OF  THE  DIVISION. 
Ex  Officio. 

Charles  E.  Mendenhall,  chairman  division  of  physical  sciences,  National  Re- 
search .Council;  professor  of  physics,  University  of  Wisconsin,  Madison,  Wis. 

Comfort  A.  Adams,  chairman  division  of  engineering.  National  Research 
Council ;  past  president  American  Institute  of  Electrical  Engineers ;  Lawrence 
professor  of  pngineering,  Harvard  University,  Cambridge,  Mass. 

W.  D.  Bancroft,  chairman  division  of  chemistry  and  chemical  technology. 
National  Research  Council :  professor  of  physical  chemistry,  Cornell  University, 
Ithaca,  N.  Y. 

Representatives  of  Goybbkment  Bdbbaus. 

bureau  of  mines. 

F.  G.  Cottrell,  assistant  director.  United  States  Bureau  of  Mines,  Wash- 
ington, D.  C. 

BUREAU  OF  CHEMISTRY. 

F.  P.  Veltch,  chemist  in  charge  of  leather  and  paper  laboratory,  United  States 
Bureau  of  Chemistry,  Department  of  Agriculture.  Washington,  D.  C. 

BUREAU  OF  STANDARDS. 

G.  K.  Burgess,  Chief  of  Metallurgical  Division,  United  States  Bureau  of 
Standards,  Washington,  D.  C. 

Members  at  Labge. 

L.  H.  Baekeland,  member  naval  consulting  board,  Yonkers,  N.  Y. 

John  J.  Carty,  vice  president  American  Telephone  &  Telegraph  Co.,  195 
Broadway,  New  York  City. 

Gano  Dunn,  president  the  J.  G.  White  Engineering  Corporation,  43  Exchange 
Place,  New  York  City. 

Alfred  D.  Flinn,  secretary  of  the  Engineering  Foundation,  29  West  Thirty- 
ninth  Street,  New  York  City. 

Harrison  E.  Howe,  executive  officer  of  the  division,  Washington,  D.  C. 

John  Johnston,  professor  of  chemistry,  Yale  University,  New  Haven,  Conn. 

C.  E.  K.  Mees,  director  of  development  and  research,  Eastman  Kodak  Co., 
Rochester,  N.  Y. 

Walter  Kautenstrauch,  i)rofossor  of  mechanical  enj^ineering,  Columbia  Uni- 
versity, New  York  City. 

C.  P.  Townseud.  patent  attorney,  Washington,  D.  C. 

E.  W.  Washburn,  head  of  the  department  of  ceramic  englne<»rlng,  and  pro- 
fessor of  ceramic  chemistry,  University  of  Illinois,  Urbana,  111. 

W.  R.  Whitney,  director  of  research  laborat)ry,  General  Electric  Co..  Schen- 
ectady, N.  Y. 
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VI.  Rbseabch  Infobmation  Service. 

Chairman,  R.  M.  Yerkes. 

Vice  chairman,  Rear  Admiral  Albert  P.  Niblack. 

EXECUTIVE  COMMITTKE. 

Chairman,  R.  M.  Yerk6«.  Wesley  C.  Frost. 

Vice  chairman.  Rear  Admiral  Albert  Oharles  B.  MeM^ihali. 

P.  Niblack.  Edwin  F.  Gay. 

• 

MEMBEBS    OF   THE    DIVISION. 

Ex  Otficio. 

James  R.  Angeil,  chairman  National  Research  Oouncil;  dean  of  the.  facul- 
ties Of  arts,  literature,  and  science,  and  head  of  the  department  of  psychol- 
ogy, University  of  Chicago,  Chicago,  IlL 

C.  D.  Walcott,  chairman  Government  division;  secretary  Smithsonian  In- 
stitution; president  National  Academy  of  Sciences,  Washington,  D.  C. 

George  E.  Hale,  chairman  division  of  foreign  relations;  director  Monnt 
Wilson  Observatory,  Carnegie  Institution  of  Washington,  Pasadena,  Calif. 

John  C.  Merriam,  chairman  division  of  States  relations;  professor  of  pale 
ontology  and  historical  geology.  University  of  California,  Berkeley,  Calif. 

Vernon  Kellogg,  chairman  division  of  educational  relations;  professor  of 
entomology  and  lecturer  In  bionomics,  Inland  Stanford  Junior  University, 
Stanford  Unlversit>',  Calif. 

John  Johnston,  chairman  division  of  research  extension;  professor  of  chem- 
istry, Yale  University,  New  Haven,  Conn. 

R.  M.  Yerkes,  chairman  research  information  service,  National  Research 
Council,  Washington,  D.  C. 

C.  E.  Mendenhall,  chairman  division  of  physical  sciences;  professor  of  phys- 
ics, University  of  Wisconsin,  Madison,  Wis. 

C.  A.  Adams,  chairman  division  of  engineering;  past  president  American  In- 
stitute of  Electrical  Engineers;  Lawrence  professor  of  engineering,  Harvard 
University,  Cambridge,  Mass. 

W.  D.  Bancroft,  chairman  division  of  chemistry  and  chemical  technology; 
professor  of  physical  chemistry,  Cornell  University,  Ithaca,  N.  Y. 

E.  B.  Mathews,  chairman  division  of  geology  and  geography;  professor  of 
mineralogy  and  petrography,  Johns  Hopkins  University;  State  geologist  of 
Maryland ;  director  State  weather  service,  Baltimore,  Md. 

H.  A.  Christian,  chairman  division  of  medical  sciences ;  Hersey  professor  of 
the  theory  and  practice  of  physic.  Harvard  Unlversltj  ;  physician  in  chief 
Peter  Bent  Brlgham  Hospital,  Boston,  Mass. 

C.  E.  McClung,  chairman  division  of  biology  and  agriculture;  professor  of 
zoology,  and  director  of  zoological  laboratory,  University  of  Pennsylvania, 
Philadelphia,  Pa. 

W.  V.  Bingham,  chairman  division  of  anthropology  and  psychology;  pro- 
fessor of  psychology,  and  head  of  the  division  of  applied  psychology,  Carnegie 
Institute  of  Technology,  Pittsburgh,  Pa. 

RlS>BBSENTATlVBS   OF  QOVEKNMBNT  DEPARTMENTS. 
OBPABTMBNT  OF  STATE. 

Wesley  C.  Frost,  assistant  acting  foreign  trade  adviser. 
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DBPARTMBNT  OF  TBEA8UBT. 

J.  W.  Schereschewsky,  United  States  Public  Health  Service,  Assistant  Sur- 
geon General,  Washington,  D.  G. 

DBPABTMBNT  OF  WAR. 

Brig.  Gen.  Marlborough  Churchill.  Director  of  Military  Intelligence,  Military 
Intelligence  Branch,  General  Staff,  Washington,  D.  C. 

DEPARTMBMT  OF  JCSTICE. 

Frank-  Burke,  Chief  of  the  Bnreau  of  Investigation. 

POST   OFFICS   DBPABTMSNT. 

Joseph  Stewart,  special  assistant  to  the  Attorney  General,  Washington,  D.  C. 

DBPARTMBNT  OF  THB   MAVT.    ' 

Rear  Admiral  Albert  P.  Niblack,  Director  Naval  Intelligence,  Naval  Intelli- 
gence OflBce,  Washington,  D.  C. 

DBPARTMBNT  OF  THB  INTBBIOR. 

Van  H.  Manning.  Director  United  States  Btireaa  of  Mines,  Washington, 
D.  C. 

DBPARTMBNT  OF  AGRICUI.TDBB. 

Oarl  L.  Al^rg,  Chief  Burean  of  Chemistry,  Washington,  D.  C. 

DEPARTMENT  OF  COMMERCE. 

S.  W.  Stratton,  Director  United  States  Bnreau  of  Standards,  Washington, 
D.  C. 

DEPARTMBMT  OF  LABOR. 

Royal  Meeker,  United  States  Commissioner  of  Labor  Statistics,  Washington, 
D.  C. 

HEMBEBS    AT  UIBGE. 

Clema:it  W.  Andrews,  librarian  the  John  Crerar  Library,  Chicago,  111. 

Puller  E.  Callaway,  cotton  financier  and  manufacturer,  Lagrange,  Ga. 

W.  R.  DeField,  management  engineer,  208  La  Salle  Street,  Chicago,  111. 

Edwin  F.  Gay,  managing  editor  New  York  Evening  Post,  New  York  City. 

Milton  J.  Greenman,  director  Wistar  Institute  of  Anatomy  and  Biology, 
Philadelphia,  Pa. 

Charles  P.  Kettering,  president  the  Dayton  Engineering  Laboratories  Co., 
Dayton,  Ohio. 

Arthur  D.  Little,  president  Arthur  D.  Little  (Inc.)  Industrial  Research 
Laboratories,  30  Charles  River  Road,  Cambridge,  Mass. 

Raymond  Pearl,  professor  of  biometry  and  vital  statistics,  the  Johns  Hopkins 
University,  Baltimore,  Md. 

P.  S.  Terry,  manager  National  Lamp  Works  of  the  General  Electric  Co., 
Nela  Park,  Cleveland,  Ohio. 

Milton  C.  Whitaker,  consulting  chemical  engineer.  New  York  City. 

B.  DIVISIONS  OF  SCIElNCE  AND  TECHNOLOGY. 

VII.  Division  of  Physical  Sciencks. 

Chairman,  C.  E.  MendenhaU. 
Vice  chairman,  Augustus  Trowbridge. 
166503**— 20— S.  Doc.  238, 66-2 8 


Digitized  by 


Google 


114       ANNUAL  REPORT  NATIONAL  ACADEMY  OF  SCIENCES,  1919. 

EXECUTIVE  COMMimSB. 

Chairman.  C.  E.  Mendenhall.  R.  A.  MilUkan. 

Vice  chairman,  Augustus  Trowbridge.      H.  N.  Russell. 
William  Bowie.  B.  B.  Wilson. 

MEMBERS    OF   THE   DIVISION. 

C.  E.  Mendenhall,  professor  of  physics,  University  of  Wisconsin.  Madison, 
Wis. 

Reprbsentatives  of  Socibtibs. 

ambbican  astbonomical  socibtt. 

W.  W.  Campbell,  director  Lick  Observatory,  Mount  Hamilton,  Calif. 

H.  N.  Russell,  professor  of  astronomy,  Princeton  University,  Princeton,  N.  J. 

Joel  Stebbins,  professor  of  astronomy  University  of  Illinois,  Urbana.  IlL 

AMBBICAN  PHYSICAL  SOCIBTT. 

H.  A.  Bumstead,  professor  of  physics  and  director  of  the  Sloane  Physical 
Laboratory,  Yale  University,  New  Haven,  Conn. 

William  Duane,  professor  of  biophysics,  Harvard  University  Medical  Sdiod 
Boston,  Mass. 

Irving  Langmulr,  research  laboratory  general  Electric  Co.,  Schenectady. 
N.  Y. 

Ernest  G.  Merrltt,  professor  of  physics,  Cornell  University,  Ithaca,  N.  Y. 

R.  A.  Millikan,  professor  of  physics,  University  of  Chicago,  Chicago,  IlL 

E.  B.  Wilson,  professor  of  mathematical  physics  in  charge  of  department  of 
physics,  Massachusetts  Institute  of  Technology,  Cambridge.  Mass. 

AMBBICAN  Mathematical  socibtt. 

E.  W.  Brown,  professor  of  mathematics,  Yale  University,  New  Haven,  Conn. 
L.  E.  Dickson,  professor  of  mathematics.  University  of  Chicago,  Chicago,  lU. 
H.  S.  White,  professor  of  mathematics,  Vassar  College,  Poughkeepsie,  N.  Y. 

MEMBEB8    AT   LAfiOE. 

J.  S.  Ames,  professor  of  physics,  director  of  physical  laboratory,  Johns  Hop- 
kins University,  Baltimore,  Md. 

L.  A.  Bauer,  director  department  of  research  in  terrestrial  magnetism.  Car- 
negie Institution  of  Washington,  Washington,  D.  C. 

William  Bowie,  Chief  Division  of  Geodesy,  United  States  Coast  and  Geodetic 
Survey,  Washington,  D.  C. 

Henry  Crew,  professor  of  physics,  Northwestern  University,  Evanston,  IlL 

C.  P.  Marvin,  chief  United  States  Weather  Bureau,  D^artment  of  Agricul- 
ture, Washington,  D.  C. 

Max  Mason,  professor  of  mathematical  physics.  University  of  WisconslD* 
Madison,  Wis. 

M.  I  Pupin,  professor  of  electromechanlcs,  Columbia  University,  New  Yoi* 
City. 

S.  W.  Stratton,  Director  United  States  Bureau  of  Standards,  Washington, 
D.  C. 

A.  Trowbridge,  professor  of  physics,  Princeton  University,  Princeton,  N.  J. 

A  representative  of  the  Government  division. 
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LIST   OF  COMMITTEES. 

1.  Aiuerican  section  of  the  International  Astronomical  Union:  Chairman, 
W.  W.  Campbell,  director  Lick  Obeervatory,  Mount  Hamilton,  Calif. 

2.  American  section  of  the  International  €reophysical  Union:  Chairman, 
William  Bowie,  Chief  of  the  Division  of  Geodesy,  United  States  Coast  and 
Geodetic  Survey,  Washington,  D.  C. 

3.  Committee  on  enlargem^it  of  the  functions  of  the  International  Bureau  of 
Weights  and  Measures:  Chairman,  S.  W.  Stratton,  Director  United  States 
Bureau  of  Standards,  Washington,  D.  C. 

Subcommittee  on  wave-length  standard  for  a  unit  of  length:  Chairman, 
A.  A.  Michelson,  professor  of  physics  and  head  of  the  department  of  physics. 
University  of  Chicago,  Chicago,  111. 

4.  Committee  on  abstracts,  bibliographies,  and  monographs:  Chairman,  J.  S. 
Ames,  professor  of  physics,  Johns  Hopkins  University,  Baltimore,  Md. 

5.  Committees  on  physical  research.  (These  committees  are  now  being 
organized.) 

VIII.  Division  of  Engineering. 

Honorary  chairman,  Henry  M.  Howe. 
Chairman,  Comfort  A.  Adams. 
Vice  chairman,  Galen  H.  Clevenger. 

EXECUTIVE   COHMITTEE. 

Honorary  chairman,  Henry  M.  Howe.     D.  8.  Jacobus. 
Chairman,  Comfort  A.  Adams.  B.  G.  Spllsbury. 

Vice  chairman,  Galen  H.  Clevenger. 

MEMBERS   OF  THE  DIVISION. 

Rbpbkshntativbs  of  Socixtibs. 

AMHRICAN    SOCIETY    OF    CITTL   BNGINimtS. 

Anson  Marston,  dean,  and  director  of  engineering  department.  Iowa  State 
College,  Ames,  Iowa. 

H.  H.  Porter,  president,  American  Water  Works  &  Electric  Co.,  50  Broad 
Street,  New  York  City. 

George  S.  Webster,  director,  department  of  wharves,  docks,  and  ferries. 
Bourse  Building,  Philadelphia,  Pa. 

AMBRICAN    INSTITUTE    OF    MINING    AND    MBTALLURGICAL    BN0INBBR8. 

Hennen  Jennings,  consulting  engineer,  United  States  Bureau  of  Mines,  Wash- 
ington, I>.  C. 

Phillip  N.  Moore,  consulting  engineer,  United  States  Bureau  of  Mines,  611 
Merchants-Laclede  Building,  St.  Louis,  Mo. 

Joseph  W.  Richards,  professor  of  metallurgy,  Lehigh  University,  South  Beth- 
lehem, Pa. 

AMERICAN   SOCIETY  OF  MECHANICAL  ENGINEERS. 

Arthur  M,  Greene,  professor  of  mechanical  engineering,  Rensselaer  Poly- 
technic Institute,  Troy,  N.  Y. 
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\\'.  F.  M.  Goss,  past  president  of  the  American  Society  of  Mechanical  BDgi< 
neers,  president  Railway  Car  Manufacturers'  Association,  61  Broadway,  New 
York  City. 

1).  S.  Jacobus,  head  of  engineering  department,  Babcock  &  Wilcox,  85  Uberty 
Street,  New  York  City. 

AMEBIC  AN    INSTITDTR    OF   BLECTBICAL   BNOIN^RS. 

Comfort  A.  Adams,  past  president  American  Institute  of  Electrical  Bngliledrs, 
Lawrence  professor  of  engineering,  Harvard  ITni varsity,  Cambridge,  Mass. 

F.  B.  Jewett,  chief  engineer.  Western  Electric  Co.,  468  West  Street,  New 
York  City. 

W.  H.  Whitney,  director  of  research  laboratory,  Oeneral  Electric  Co.,  Sdie- 
nectady.  N.  Y. 

AMRBICAX    SOCm-Y    FOR   TBSTtNO    MATB&LALS. 

A.  A.  Stevenson,  vice  president  Standard  Steel  Works  Co.,  Pliiladelphia,  Pa. 

ILLUMINATING    BNGINBBRINO    SOCIWTT. 

Edward  I*.  Ilydo.  director  Nela  Research  Laboratory,  Nela  Park,  Clev^and. 
Ohio. 

WESTERN    SOCIETY    Or   BNGINDBRS. 

Arthur  X.  Talbot,  past  president  Ameiican  Society  of  Civil  EiUgineers,  pro- 
fessor of  engineering.  University  of  Illinois,  Urbana,  111. 

SOCIETY  OF  AUTOMOnVB  BNOINBBR8. 

Cliarles  F.  Kettering,  president  the  Dayton  Engineering  Laboratories  Co., 
Dayton,  Ohio. 

MEMBERS    AT   lABGE. 

E.  D.  Adams,  fellow  American  Society  of  Civil  Engineers ;  member  American 
Institute  of  Electrical  Engineers,  71  Broadway,  New  York  City. 

J.  J.  Carty,  vice  president  American  Telephone  &  Telegraph  Co.,  196  Broad- 
way, New  York  City. 

Galen  H.  Clevenger,  consulting  metallurgist,  29  West  Thirty-ninth  Street,  New 
York  City. 

Gano  Dunn,  president  the  J.  G.  White  Engineering  Corporation,  43  Ebccfaange 
Place,  New  York  City. 

Henry  M.  Howe,  professor  emeritus  of  metallurgy  of  Columbia  University, 
Bedford  Hills,  N.  Y. 

Van  H.  Manning?,  director  I'nited  States  Bureau  of  Mines,  Washington,  D.  C 

v'liarles  F.  Rand,  past  president  American  Institute  of  Mining  and  Metallur- 
gical Engineers,  71  Broadway,  New  York  City. 

E.  G.  Spilsbury,  vice  president  Engineering  Foundation,  29  Broadway,  New 
York  City. 

Bradley  Stoughton,  secretary  American  Institute  of  Mining  and  Metallurgical 
Enjrineers,  29  Wt'St  Thirty-ninth  Street,  New  York  City. 

S.  W.  Strattou,  Director  United  States  Bureau  of  Standards,  Washington, 
D.  C. 

Ambrose  Swasey,  manufacturer  of  machine  tools  and  astronomical  instm- 
ments.  Warner-Swasey  Co.,  Cleveland,  Ohio. 

William  R.  Walker,  assistant  to  the  president  United  States  Steel  Oorpom- 
tion,  71  Broadway,  New  York  City. 

A  representative  of  the  Goyemment  division. 
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LIST   OF   COMMITTEES. 

1.  Committee  on  elimination  of  inclusions  from  steel :  Chairman,  Henry  D. 
Hlbbard.  144  East  Seventh  Street,  Plainfield,  N.  J. 

2.  Committee  on  elimination  of  sulphur  in  open-hearth  practice:  Chairman, 
Frederick  Crabtree,  Carnegie  Institute  of  Technology,  Pittsburgh,  Pa. 

3.  Committee  on  electric  insulation:  Chairman,  F.  B.  Jewett.  chief  engineer 
Western  Electric  Co.,  New  York  City. 

4.  Conmiittee  on  beat  treatment  of  carbon  steel:  Chairman,  H.  M.  Howe, 
professor  emeritus  of  metallurgy  of  Columbia  University,  Bedford  Hills,  N.  Y. 

5.  Committee  on  fatigue  phenomena :  ChaiiTnan,  H.  F.  Moore,  professor  of 
engineering  materials,  engineering  experiment  station,  University  of  Illinois, 
Urbana,  HI. 

6.  Committee  on  new  hardness-testing  machine:  Chairman.  H.  L.  Whitte- 
more.  United  States  Bureau  of  Standards,  Washington,  D.  C. 

7.  Committee  on  steel  ingots:  Chairman,  W.  P.  Barba,  lieutenant  colonel. 
Ordnance  Department,  United  States  Army.  Washington,  D.  C. 

8.  Committee  on  physical  changes  in  iron  and  steel  below  the  thermal  critical 
range:  Chairman,  Zay  JefCries.  Aluminum  Castings  Co.,  Cleveland,  Ohio. 

9.  (^.ommlttee  on  Neumann  hands:  Chairman,  Cliarles  E.  ^lunroe.  National 
Research  Council,  Washington,  D.  C. 

10.  Committee  on  helmets  and  body  armor:  (^hainnan,  Dashford  Dean, 
Metropolitan  Museum  of  Art,  New  York  City. 

11.  Committee  on  pulvprizing:  Chairman,  G.  H.  Clevenger,  cotisulting  metal- 
lurgist, 29  West  Thirty-ninth  Street,  New  York  City. 

12.  Committee  on  pyrometers:  Chairman,  G.  K.  Burgess,  Chief  of  Metal- 
lurgical Division,  United  States  Bureau  of  Standards,  Washington.  D.  C. 

13.  Committee  on  standardizing  of  bearing  metals:  Chairman,  G.  H.  Clanier, 
AJax  Metal  Co.,  Philadelphia,  Pa. 

14.  Committee  on  substitute  deoxidizers:  Chairman,  J.  R.  Cain,  United 
States  Bureau  of  Standards,  Washington,  D.  C. 

15.  Committee  on  the  uses  of  alloy  steels:  Chairman,  J.  A.  Mathews,  Hal- 
comb  Steel  Co.,  Syracuse,  N.  Y. 

16.  Committee  on  the  uses  of  tellurium  and  selenium :  Chairman,  A.  E.  Hall. 
American  Smelting  &  Refining  Co.,  Omaha,  Kebr. 

17.  Committee  on  the  uses  of  cadmium:  Chairman,  Charles  H.  Fulton, 
Case  School  of  Applied  Science,  Cleveland,  Ohio. 

18.  Committee  on  welding  research  (American  Bureau  of  Welding)  :  Sub- 
committee on  electric  welding— Chairman,  F.  B.  Farmer,  Electrical  Testing 
Laboratories,  New  York  City ;  subcommittee  on  gas  welding — Chairman,  S.  W, 
Miller,  Rochester  Welding  Works,  Rochester,  N.  Y. 

IX.  Division  of  Chemistry  and  Chemical  Tkchnology. 

Chairman,  W.  D.  Bancroft. 
Vice  chairman,  Julius  Stleglitz. 

EXECUTIVE   COMMITTEE. 

Chairman,  W.  D.  Bancroft.  A.  A.  Noyes. 

Vice  chairman,  Julius  Stieglitz.  C.  L.  Alsberg. 

A.  B.  Lamb. 
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MEICBEBS  OF  THE  DIVISION. 

RlPBB8BirTATIYB8  OF  SOCmTIBS. 

AMBBICAN   CHSKICAL  SOCISTT. 

0.  L.  Alsberg,  Chief  Bureau  of  Ohemistryt  United  States  I>Q>artiiieiit  of 
Agriculture,  Washington,  D.  C. 

W.  D.  Bancroft,  professor  of  physical  chemistry,  Cornell  Unlyerslty,  Ithact, 
N.  Y. 

C.  6.  Derlck,  research  chemist.  National  Aniline  &  Chemical  Co.  (Inc.), 
Buffalo,  N.  Y. 

J.  M.  Francis,  chemical  superintendent  of  Parlce  Davis  Co.,  Detroit,  Mich. 

E.  C.  Franklin,  professor  of  chemistry,  Leland  Stanford  Junior  University, 
Stanford  University,  Calif. 

W.  F.  HiUebrand,  chief  chemist,  United  States  Bureau  of  Standards,  Wash- 
ington, D.  C. 

John  Johnston,  professor  of  chemistry,  Yale  University,  New  Haven,  C(xm. 

Julius  Stieglltz,  professor  of  chemistry.  University  of  Chicago,  Chicago,  ID. 

J.  E.  Teeple,  consulting  chemist  and  chemical  engineer,  50  East  Forty-first 
Street,  New  York  City. 

AMBBICAN    BLECTROCHBMICAL    80CIBTT. 

Colin  G.  Fink,  manager  of  research  laboratories,  Chile  Exploration  Co.,  Two 
hundred  and  second  Street  and  Tenth  Avenue,  New  York  Citj'. 

AMERICAN    INSTITUTE   OF   CHEMICAL    BNOINEBES. 

Hugh  K.  Moore,  manager  of  research  laboratory,  the  Brown  Co.,  Berlin,  N.  K 

AMERICAN  CSEAMIC  SOCIBTT. 

Albert  v.  Bleinlnger,  ceramic  chemist.  United  States  Bureau  of  Standards, 
Pittsburgh,  Pa. 

MEMBEatS  AT  LABGE. 

C.  H.  Hertj',  editor  Journal  of  Industrial  and  Engineering  Chemistry,  35 
East  Forty-first  Street,  New  York  City. 

G.  A.  Hulett,  professor  of  physical  chemistry,  Princeton  University,  Prince- 
ton, N.  J. 

A.  B.  Lamb,  assistant  professor  of  chemistry  and  director  of  the  chemical 
laboratory,  Harvard  University,  Cambridge,  Mass. 

A.  A.  Noyes,  professor  of  theoretical  chemistry  and  director  research  labora- 
tory of  physical  chemistry,  Massachusetts  Institute  of  Technology,  Cambridge, 
Mass. 

C.  L.  Parsons,  chief  chemist,  United  States  Bureau  of  Mines,  Washington, 

D.  C. 

E.  W.  Washburn,  head  of  the  department  of  ceramic  engineering  and  pro- 
fessor of  ceramic  chemistry,  University  of  Illinois,  Urbana,  111. 

LIAISON    MEMBERS. 

B.  B.  Livingston,  division  of  biology  and  agriculture ;  director  of  laboratory 
of  plant  physiology,  Johns  Hopkins  University,  Baltimore,  Md. 

C.  E.  Mendenhall,  chairman  division  of  physical  sciences,  professor  of 
physics,  University  of  Wisconsin,  Madison,  Wis. 

A  representative  of  the  Government  division. 
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LIST    OF    COMMITTEES.  , 

1.  CkMnmittee  on  explosives  investigatioDS :  Chairmau,  Charles  E.  Munroe, 
National  Research  Council,  Washington,  D.  C. 

Z  Committee  on  synthetic  drugs:  Chairman,  Julius  Stieglitz,  professor  of 
chemistry,  University  of  Chicago,  Chicago,  111. 

3.  Committee  on  the  chemistry  of  colloids:  Chairman,  H.  N.  Holmes,  pro- 
fessor of  chemistry,  Oberlin  College,  Oberlin,  Ohio. 

4.  Committee  on  the  thermal  properties  of  explosive  materials:  Chairman, 
(ex  officio),  W.  D.  Bancroft,  professor  of  chemistry,  Cornell  University,  Ithaca, 
N.  Y. 

5.  Committee  on  ceramic  research  (Joint  committee  with  American  Ceramic 
Society)  :  Chairman  (ex  officio),  A.  V.  Bleininger,  ceramic  chemist.  United 
States  Bureau  of  Standards,  Pittsburgh,  Pa. 

6.  Conm^iittee  on  sewage  disposal:  Chairman,  Edward  Bartow,  professor  of 
sanitary  chemistry  and  director  State  water  survey.  University  of  Illinois, 
Urbana,  111. 

7.  Committee  on  chemical  Journals:  Chairman,  A.  B.  Lamb,  assistant  pro- 
fessor of  chemistry  and  director  of  the  chemical  laboratory,  Harvard  Uni- 
versity, Cambridge,  Mass. 

X.  DnisiON  or  Geology  and  Geography. 

Chairman,  E.  B.  Mathews. 

EXECUTIVE  COMMITTEE. 

Chairman,  E.  B.  Mathews.  J.  M.  Clarke. 

Isaiah  Bowman.  N.  M.  Fenneman. 

A.  H.  Brooks.  David  White. 

MEMBERS  OF  THE  DIVISION. 

Bbpebsintatiws  of  Socuties. 
association  of  ambrican  obographbrs. 

W.  M.  Davis,  professor  emeritus  of  geology.  Harvard  University,  Cambridge. 
Mass. 

N.  M.  Fenneman,  professor  of  geology  and  geography.  University  of  Cin- 
cinnati, Cinchinati,  Ohio. 

J.  Russell  Smith,  professor  of  economic  geography.  University  of  Pennsyl- 
vania, Philadelphia,  Pa. 

AMERICAN   GBOGRAPHICAL   SOCIBTT. 

Isaiah  Bowman,  director  American  Geographical  Society,  Bi-oadway  at  One 
hundred  and  fifty-sixth  Street,  New  York  City. 

OBOLOGICAL    SOCIETT    OF   AlfBRICA. 

John  M.  Clarke.  State  geologist  and  paleontologist;  director  State  museum, 
Education  Building,  Albany,  N.  Y. 

Whitman  Cross,  geologist,  United  States  Geological  Survey,  Washington,  D.  C. 

R.  A.  Daly,  Sturgls-Hooper  professor  of  geology,  Harvard  University,  Cam- 
bridge, Moss. 
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H.  E.  Gregory,  Silliman  professor  of  geology,  Yale  University ;  superintendent 
geological  and  natural  history  survey  of  Connecticut,  New  Haven,  Conn. 

A.  C.  Lawson,  professor  of  mineralogy  and  geology,  University  of  Callfomia, 
Berkeley,  CaUf. 

C.  K.  Leith,  professor  of  geology,  University  of  Wisconsin,  Madison,  Wis. 

PALKONTOLOOICAL    SOCIBTT. 

T.  Way  land  Vaughan,  chief,  secticm  of  coastal  plains  investigations.  United 
States  Geological  Survey,  Waediington,  D.  C.     • 

NATIONAL  GBOGBAPHIC  80CUTT. 

Gilbert  Grosvenor,  director  and  editor  National  Geographic  Society,  Washing- 
ton, D.  C. 

MEMBEBS  AT  T-AFOf?r 

Ralph  Arnold,  economic  geologist,  925  Union  Oil  Building,  Los  Angeles,  CaUl 

Eliot  Blackwelder,  geologist,  317  Railway  Exchange  Building,  Denver,  Ck>lo. 

A.  H.  Brool^s,  geologist  In  charge,  Division  of  Alaskan  Mineral  Resources, 
United  States  Geological  Survey,  Washington,  D.  C. 

A.  L.  Day,  director  geophysical  laboratory,  Carnegie  Institution  of  Washing- 
ton ;  vice  president  Coming  Glass  Works,  Coming,  N.  Y. 

Ellsworth  Huntington,  research  associate  In  geography,  Yale  University,  New 
Haven,  Conn. 

Douglas  Johnson,  associate  professor  of  physiography,  Columbia  University, 
New  York  City. 

E.  B.  Mathews,  professor  of  mineralogy  and  petrography,  Johns  Hopkins 
University ;  State  geologist  of  Maryland ;  director  State  weather  service,  Balti- 
more, Md. 

R.  A.  F.  Penrose,  jr.,  economic  geologist,  460  Bullitt  Building,  Philadelphia, 
Pa. 

David  White,  chief  geologist,  United  States  Geological  Survey,  Washington, 
D.  C. 

A  representative  of  the  Government  division. 

LIST  OF  COMMITTBES. 

1.  Committee  on  Becker  memorial  fellowship:  Chairman,  John  Hays  Ham- 
mand,  past  president  American  Institute  of  Mining  and  Metallurgical  Engi- 
neers, 120  Broadway,  New  York  City. 

2.  Committee  on  development  of  geographical  sciences:  Chairman,  Isaiah 
Bowman,  director  American  Geographical  Society,  Broadway  at  One  hundred 
and  fifty-sixth  Street,  New  York  City. 

8.  Committee  on  economic  survey  of  the  sea:  Chairman,  J.  Russdl  Smith, 
professor  of  economic  geography.  University  of  Pennsylvania,  Philadelphia,  Pa. 

4.  Committee  on  financial  resources:  Chairman,  Ralph  Arnold,  economic 
geologist,  Los  Angeles,  Calif. 

5.  Committee  on  Geological  History  of  Rocky  Mountains:  Chairman,  Bllot 
Blackwelder,  geologist,  Denver,  Colo. 

6.  Committee  on  list  of  scientific  travelers:  Chalnhan,  Isaiah  Bowman. 
director  American  Geographical  Society,  New  York  City. 

7.  Commmlttee  on  Pacific  exploration :  Chairman,  WilUam  M.  Davis,  profes- 
sor emeritus  of  geology.  Harvard  University,  Cambridge,  Mass. 
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8.  CJommittee  on  paleobotany :  Chairman,  David  White,  chief  geologist,  United 
States  Geological  Survey,  Washington,  D.  C. 

9.  Committee  on  sedimentation:  Cttiairman,  T.  Wayland  Vanghan,  cliief» 
section  of  coastal  plains  investigations,  United  States  Geological  Survey,  Wash- 
ington, D.  O. 

10.  Conmiittee  on  Seismology :  Chairman,  Harry  Fielding  Reid,  professor  of 
dynamical  geology  and  geography,  Johns  Hopkins  University,  Baltimore,  Md. 

XI.  Division  of  Msdigax,  Sciences. 

Chairman,  Henry  A.  Christian. 
Vice  chairman,  R.  G.  Hussey. 

EXECUTIVE  committee. 

Chairman,  Henry  A.  Christian.  Reid  Hunt 

Vice  chairman,  R.  G.  Hussey.  R.  M.  Pearce. 

Simon  Flezner.  P.  F.  Russell. 
William  H.  Howell. 

MEMBERS  O*.   THE  DIVISION. 

R.  G.  Hussey,  associate  in  pathology  and  bacteriology,  Rockfeller  Institute 
for  Medical  Research,  New  York  City. 

Rbpbbsbntativss  of  Socibtibs. 
ambrican  association  of  anatomists. 

Clarence  M.  Jackson,  professor  of  anatomy  and  director  of  the  department  of 
anatomy.  University  of  Minnesota,  Minneapolis,  Minn. 

AMERICAN  ASSOCIATION  OF  PATHOLOGISTS  AND  BACTBBIOLOQISTS. 

Howard  T.  Karsner,  professor  of  pathology,  Western  Reserve  University, 
Cleveland,  Ohio. 

AMBBICAN   NBUBOLOOICAL   SOCIBTT. 

E.  E.  Southard,  professor  of  neurology,  Harvard  University ;  director  Boston 
Psychopathic  Hospital,  Boston,  Mass. 

AMBBICAN  PHTBIOLOGICAL  SOCIBTT. 

W.  H.  Howell,  assistant  director,  school  of  hygiene,  and  professor  of  physi- 
ology, Johns  Hopkins  University,  Baltimore,  Md. 

AMBBICAN  BOSNTGBN  BAT   SOCIBTT. 

Augustus  W.  Crane,  420  South  Rose  Street,  Kalamazoo,  Mich. 

AMBBICAN    SOCIBTT   FOB   CLINICAL   INVBSTIGATION. 

Henry  A.  Christian,  Hersey  professor  of  the  theory  and  practice  of  physic. 
Harvard  University ;  physician  in  chief,  Peter  Bent  Brigham  Hospital,  Boston, 
Mass. 

AMBBICAN  SOCIBTT  FOB  BXPSBIMBNTAL  PATHOLOOT. 

Peyton  Rous,  associate  member,  Rockefeller  Institute  for  Medical  Research, 
department  of  pathology  and  bacteriology.  New  York  City  . 
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AMBBICAN    SOCIVTT    FOB    PHARUACOI-OOY    AND    BXPEU&IBNTAL    THSBAPBUTXCS. 

Reld  Hunt,  professor  of  pharnmrology,  Harvard  University,  Boston,  Mass. 

AMSEICAN   80CISTT  OP  BIOLOGICAL  CHBMI8T8. 

Graham  Lusk,  professor  of  physiology,  Cornell  University  Medical  College, 
:New  York  City. 

AMBBICAN    8UBGICAL  ASSOCIATION. 

George  W.  Grlle,  professor  of  surgery,  Western  Reserve  University.  Cleve- 
Jand,  Ohio. 

ASSOCIATION   OP  AMBBICAN  PHYSICIANS. 

W.  S.  Thayer,  professor  of  uiedidne,  Johns  Hopkins  University,  Balti- 
more, Md. 

NATIONAL  DBNTAL  ASSOCIATION. 

Thomas  B.  Hartzell,  professor  of  oral  surgery,  Unlversltj*  of  Mimiesota, 
3flnneapolis,  Minn. 

MEMBERS    AT    LABOE. 

David  Ij.  Edsall,  professor  of  clinical  medicine,  and  dean,  Harvard  Unlver- 
rtty  Medical  School ;  chief  of  medical  service,  Massachusetts  General  Hospital, 
Boston,  Mass. 

Joseph  Erlanger,  professor  of  physiology.  Washington  University,  St  Louis, 
Ma 

Simon  Flexner,  director  of  laboratories.  Rockefeller  Institute  for  Medical 
Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

Frederick  P.  Gay.  professor  of  pathology,  University  of  California,  Berkeley. 
•Calif. 

G.  C.  Hubner.  professor  of  anatomy  and  director  of  anatomic  laboratories. 
University  of  Michigan,  Ann  Arbor,  Mich. 

R.  M.  Pearce,  professor  of  research  medicine.  University  of  Pennsylvania, 
Philadelphia,  Pa. 

F.  F.  Russell  colonel.  Medical  Corps,  United  States  Army,  Army  Medical 
iSchool,  Washington,  D.  C. 

E.  R.  Stltt,  rear  admiral,  United  States  Navy,  commanding  officer  Naval 
Medical  School,  Washington,  D.  C. 

V.  C.  Vaughan,  professor  of  hygiene  and  physiological  chemistry  and  dean  of 
the  medical  school.  University  of  Michigan,  Ann  Arbor,  Mich. 

William  H.  Welch,  director  school  of  hygiene  and  public  health.  Johns  Hop- 
kins University,  Baltimore,  Md. 

H.  Gideon  Wells,  professor  of  pathology-,  University  of  Chicago,  director 
Otho  S.  A.  Sprague  Memorial  Institute,  Chicago,  III. 

A  representative  of  the  Government  division. 

LIST  OF  COMMITTEES.' 

1.  C'Ommlttee  on  anatomy:  Chairman,  C.  M.  Jackson,  professor  of  anatomy 
and  director  of  the  department  of  anatomy.  University  of  Minnesota,  MiDne- 
•apolis,  Minn. 

2.  Committee  (m  neurologj-  and  psyclUatry:  Chairman,  B,  E.  Southard,  pro- 
fessor of  neuropathology.  Harvard  University;  director  Boston  Psychopathic 
Hospital,  Boston,  Mass. 


^  Other  committees  are  to  be  appointed. 
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3.  Committee  on  medical  problems  of  industry:  Chairman,  H.  A.  Christian, 
Hersey  professor  of  the  theory  and  practice  of  physic,  Harvard  University; 
physician  in  chief,  Peter  Bent  Brigham  Hospital,  Boston,  Mass. 

XII.  Division  of  Biology  and  Aqbicultxtse. 

Oliairman,  C.  B.  McClung. 
Vice  chairman,  L.  R.  Jones. 

executive  committee. 

Chairman,  C.  E.  McClung.  G.  R.  Lyman. 

Vice  chairman,  L.  R.  Jones.  H.  F.  Moore. 

I.  W.  Bailey.  A.  F.  Woods. 
F.  R.  Llllie. 

MEMBERS   07  THE  DIVISION. 

Rbpresbntativbs  of  SocnriBS. 

AMERICAN  SOCIETY  OF  AGBONOMT. 

Charles  V.  Piper,  agrostologist  in  charge,  forage  crop  investigations.  Bureau 
of  Plant  Industry.  Department  of  Agriculture,  Washington,  D.  C. 

AllBBICAN  SOCIETY  OF  BACTOBIOIiOGISTS. 

Samuel  C.  Prescott,  professor  of  industrial  microbiology,  Massachusetts  In- 
stitute of  Technology,  Cambridge,  Mass. 

BOTANICAL  80CIBTT  OF  AMERICA. 

William  Crocker,  associate  professor  of  botany,  University  of  Chicago,  Chi- 
cago, 111. 

A.  S.  Hitchcock,  botanist,  systematic  agrostologist.  Bureau  of  Plant  Industry, 
United  States  Department  of  Agriculture,  Washingon,  D.  C. 

L.  R.  Jones,  professor  of  plant  industry.  University  of  Wisconsin,  Madison, 
Wis. 

AliBBICAN   SOCIBTY  OF  BCONOMIC   BNTOMOLOGISTS. 

P.  J.  Parrott,  entomologist,  New  York  Agricultural  Experiment  Station,  Gte- 
neva.  N.  Y. 

■COIiOOXCAL  BOCIBTT  OF  AMBRXCA. 

W.  M.  Wheeler,  professor  of  economic  entomology,  Bussey  Institution^ 
Harvard  University,  Forest  Hills,  Mass. 

80CIBTT   OF  AMBBICAN  F0RBSTBB8. 

Barrington  Moore,  president,  Ecological  Society  of  America,  026  Park  Ave- 
nue, New  York  City. 

AMBBICAN  GDNBTICS  ASSOCIATION. 

G.  N.  Collins,  Bureau  of  Plant  Industry,  United  States  Department  of  Agri- 
culture, Washington,  D.  C. 

AMBBICAN   BOCIBTT   FOB   HOBTICULTUBAL    SCIBNCB. 

U.  P.  Hedrlck,  horticulturist.  New  York  Agricultural  Experiment  Station, 
Geneva,  N.  Y. 
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AMERICAN   PHYTOPATHOLOQICAL  SOdSTT. 


George  R.  Lyman,  pathologist  In  charge,  plant  diseases  survey,  Bareau  of 
Plant  Industry,  United  States  Department  of  Agriculture,  Washington,  D.  C. 


SOCIBTT   OF   AMBBICAN    E00L0GI8T8. 

M.  F.  Guyer,  professor  of  zoology.  University  of  Wisconsin,  Mudiann,   wis, 

F.  R.  LI  Hie,  professor  of  zoology,  University  of  Ohleago,  Ohica«o,  IlL 

G.  H.  Parker,  professor  of  zoology.  Harvard  University,  Cambridge,  Mass. 

MEMBERS    AT    LABOB. 

I.  W.  Bailey,  professor  of  forestry,  Bussey  Institution,  Harvard  UnlverMty, 
Forest  Hills,  Mass. 

Vernon  Kellogg,  professor  of  entomology  and  lecturer  in  bicmomics,  L^and 
Stanford  Junior  University,  Stanford  University,  Calif. 

B.  E.  Livingston,  director  of  laboratory  of  plant  physiology,  Johns  Hopkins 
University,  Baltimore,  Md. 

C.  E.  McClung,  professor  of  zoology,  and  director  of  zoological  laboratory. 
University  of  Pennsylvania,  Philadelphia,  Pa. 

C.  F.  Marbut,  geologist  in  charge  of  soil  survey,  Bureau  of  Soils,  United 
States  Department  of  Agriculture,  Washington,  D.  C. 

A.  G.  Mayor,  director,  marine  biological  laboratory,  Tortugas,  via  Key 
West,  Fla. 

H.  F.  Moore,  deputy  commissioner,  Bureau  of  Fisheries,  United  States  De- 
partment of  Commerce,  Washington,  D.  C. 

J.  R.  Murlin,  professor  of  physiology  and  director  of  vital  economics.  Uni- 
versity of  Rochester,  Rochester,  N.  Y. 

W.  H.  Osgood,  assistant  curator  of  mammalogy  and  ornithology.  Field 
Museum,  Chicago,  111. 

A.  F.  Woods,  president  Maryland  State  College  of  Agriculture,  College 
Park,  Md. 

A  representative  of  the  €U)veminent  division. 

LIST  OF  COMMITTEBS. 

1.  Committee  to  confer  with  the  division  of  medicine  on  anatomy  (special 
committee) :  Chairman,  A.  F.  Woods,  president  Maryland  State  College  of 
Agriculture,  College  Park,  Md. 

2.  Committee  on  bibliography  and  publications  (standing  committee) : 
Chairman,  B.  E.  Livingston,  director  of  laboratory  of  plant  physiology,  Jolms 
Hopkins  University,  Baltimore,  Md, 

3.  Committee  on  organization  and  inquiry  on  climatology:  Chairman,  L  W. 
Bailey,  professor  of  forestry,  Bussey  Institution,  Harvard  University,  Forest 
HUls,  Mass. 

4.  CJommlttee  oh  cooperation  and  coordination  (standing  committee) : 
Chairman,  F.  R.  LllUe,  professor  of  zoology,  University  of  Chicago,  dJhicago,  HL 

5.  Committee  on  educational  relations  (standing  committee) :  Chairman, 
L.  R.  Jones,  professor  of  plant  Industry,  University  of  Wisconsin,  Madlsoi, 
Wis.  (a)  Instruction  In  universities:  Special  subcommittee,  B.  M.  Davis, 
botany,  professor  of  botany,  University  pf  Pennsylvania,  Philadelphia*  Pa.; 
C.  E.  McClung,  zoology,  professor  of  zoology  and  director  of  zoological  labora- 
tory. University  of  Pennsylvania,  Philadelphia,  Pa. 

6.  Committee  on  fellowships  (organization  committee) :  Chairman,  M.  F. 
Guyer,  professor  of  zoology,  University  of  Wisconsin,  Madison,  Wis. 
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7.  ObniBiittee  on  fertlUeers  (special  committee) :  Chairman,  J.  G.  Lipman, 
•director  New  Jersey  Agricultural  Experiment  Station,  New  Brunswick,  N.  J. 

8.  Oommittee  on  food  and  atitrttion:  Obairman,  J.  R.  Mnrlin,  professor  of 
-physiology  and  director  of  vital  economics,  University  of  Rochester,  Rochester, 

N.  T.  (a)  Animal  nutrition :  Standing  subcommittee,  chairman,  H.  P.  Armsby, 
Pennsylvania  State  College,  Pa.  (&)  Human  nutrition:  Standing  subcommlt- 
tee*  ohaitman,  J.  R.  Murlln.  (c)  Protein  metabolism  in  animal  feeding: 
Special  subcommittee,  chairman,  H.  P.  Armsby. 

9.  Committee  on  forestry  (organization  committee) :  Chairman,  Raphael 
Zon,  United  States  Forest  Service,  Washington,  D.  C. 

10.  Committee  on  marine  biological  laboratory  (special  committee) :  Chair- 
man, F.  R.  Lillle,  professor  of  zoology,  University  of  Chicago,  Chicago,  IlL 

11.  Committee  on  plant  pathology  (standing  commlttefe) :  Chairman,  G.  R. 
Lyman,  pathologi*^  In  charge,  plant  diseases  surrey,  Bureau  of  Plant  Industry, 
United  States  Department  of  Agriculture,  Washington,  D.  C. 

12.  Committee  to  secure  lists  of  current  biological  problems  (standing  com- 
mittee) :  CJhairman,  G.  N.  CJolUns,  Bureau  of  Plant  Industry,  United  States 
Department  of  Agriculture,  Wasftilngton,  D.  C. 

13.  Committee  on  oceanography  to  cooperate  with  division  of  geology  and 
geography :  Chairman,  H.  F.  Moore,  deputy  commissioner,  Bureau  of  Fisheries, 
United  States  Department  of  Commerce,  Washington,  D.  C. 

14.  CVnnmlttee  on  physiological  salt  requirements  of  r^resentative  culti- 
vated plants  (special  committee) :  Chairman,  B.  B.  Livingston,  director  of 
laboratory  of  plant  physiology,  Johns  Hopkins  University,  Baltimore,  Md. 

15.  Committee  on  biological  Investigations  In  tropical  America  (organization 
committee) :  Chairman,  A.  S.  Hitchcock,  botanist,  systematic  agrostologlst. 
Bureau  of  Plant  Industry,  United  States  Department  of  Agriculture,  Wash- 
ington, D.  C. 

XIII.  Division  of  Anthbopology  and  Psychology. 

Chairman,  W.  V.  Bingham. 

EXECUTIVE   COMMITTEE. 

Chairman,  W.  V.  Bingham.  W.  D.  Scott, 

Franz  Boas.^  C.  E.  Seashore. 

J.  W.  Fewkes. 

MBMBEB6  OF  THE  DIVISION. 

W.  V.  Bingham,  professor  of  psychology  and  director  of  the  division  of 
applied  psychologj-,  Carnegie  Institute  of  Technology,  Pittsburgh,  Pa. 

Rrprbsbntativbs  of  Socibtibs. 
▲mbeicak  anthropologicai/  association. 

Franz  Boas,  professor  of  anthropology,  CJolumbia  University,  New  York  CJlty.* 

Roland  B.  Dixon,  professor  of  anthropology,  Harvard  University,  Cambridge. 
Mass. 

J.  Walter  Fewkes,  chief.  Bureau  of  American  Ethnology,  Smithsonian 
Institution,  Washington,  D.  C. 

A.  L.  Kroeber,  curator  of  anthropology,  Museum  of  Anthropology ;  professor 
of  anthropology,  University  of  California,  Berkeley,  Calif. 


■  Resigned. 
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Berthold  Laofer,  curator  of  anthropology,  Field  Mnsenm  of  Natural  Hlstay, 
Chicago,  111. 

Clark  Wissler,  curator  of  anthropology,  Am^can  Museum  of  Natural  His- 
tory, New  York  City. 

AMBEICAN   PSTCHOLOOICAL  ASSOCIATION. 

James  R.  Angell,  dean  of  the  faculties  of  arts,  literature,  and  science,  an4 
head  of  the  department  of  psychology.  University  of  Chicago,  Chicago,  IlL 

Raymond  Dodge,  professor  of  psychology,  Wesleyan  University,  Mlddletown, 
Conn. 

W.  D.  Scott,  professor  of  psychology,  Northwestern  University,  Evanston,  IlL ; 
associate  director,  bureau  of  personnel  research,  Carnegie  Institute  of  Tedi- 
nology,  Pittsburgh,  Pa. 

C.  E.  Seashore,  dean  of  the  graduatei  college  and  professor  of  psychology. 
State  University  of  Iowa,  Iowa  City,  Iowa. 

E.  L.  Thorndike,  professor  of  educational  psychology,  teachers'  college,  Co- 
lumbia University,  New  York  City. 

G.  M.  Whipple,  professor  of  educational  research.  University  of  Michigaik 
Ann  Arbor,  Mich. 

MEMBERS  AT  LABOE. 

S.  I.  Franz,  scientific  director.  Government  Hospital  for  the  Insane,  Waali- 
Ington,  D.  C. 

P.  E.  Goddard,  curator  of  ethnology,  American  Museum  of  Natural  History, 
New  York  City. 

Aled  HrdlUHsa,  curator  of  physical  anthropology,  American  Museum  of  Natural 
History,  New  York  City. 

L.  M.  Terman,  professor  of  education,  Leland  Stanford  Junior  I'nlverslty, 
Stanford  University,  Calif. 

A.  M.  Tozzer,  assistant  professor  of  anthropology  and  curator  of  middle 
American  archaeology  and  ethnology,  Peabody  Museum  of  American  Archae- 
ology and  Ethnology,  Harvard  University,  Cambridge,  Mass. 

Margaret  F.  Washburn,  professor  of  psychology,  Vassar  College,  l^oughkeep'^ 
sle,  N.  Y. 

A  representative  of  the  Government  division. 

The  Research  B^ellowship  Boabd. 

A  sum,  amounting  to  $500,000  for  the  period  of  May  1,  1919,  to  June  90,  1925^ 
has  been  pledged  to  be  appropriated  by  the  Rockefeller  Foundation  to  the  Na- 
tional Research  Council  for  the  maintenance  of  national  research  fellowships 
in  physics  and  chemistry,  under  the  direction  of  a  research  fellowship  board 
appointed  by  the  council  of  the  National  Academy  of  Sciences  and  the  executive 
board  of  the  National  Research  Council  In  joint  session. 

The  members  appointed  on  this  board  serve  for  a  period  of  five  years.  With 
them  the  chairmen  of  the  divisions  of  physical  sciences  and  of  chemistry  and 
chemical  technolog>%  appointed  annually,  serve  In  an  ex  officio  capacity. 

MEMBEBS  OF  THE  BOABD. 

Henry  A.  Bumstead,  professor  of  physics  and  director  of  the  Sloane  Physical 
Laboratory,  Yale  University,  New  Haven,  Conn. 

Simon  Flexner,  director  of  laboratories,  Rockefeller  Institute  fOr  Medical 
Research,  Sixth-sixth  Street  and  Avenue  A.  New  York  City. 
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George  B.  Hale,  director  Mount  Wilson  Observatory,  Carnegie  Institution 
of  Washington,  Pasadena,  Calif. 

Elmer  P.  Kohler,  professor  of  chemistry,  Harvard  University,  Cambridge, 
Mass. 

Robert  A.  Mllllkan,  professor  of  physics.  University  of  Chicago,  Chicago,  111; 

Arthur  A.  Noyes,  professor  of  theoretical  chemistry  and  director  of  the  re- 
search laboratory  of  physical  chemistry,  Massachusetts  Institute  of  Technology,. 
Cambridge,  Mass. 

EX   OFFICIO. 

Wilder  D.  Bancroft,  secretarj^  of  the  board,  chairman  division  of  chemistry 
and  chemical  technology,  191^20 ;  professor  of  physical  chemistry,  Cornell  Uni- 
versity, Ithaca,  N.  Y. 

Charles  E.  Mendenhall,  chairman  division  of  physical  sciences,  1919-^20; 
professor  of  physics.  University  of  Wisconsin,  Madison,  Wis. 


Fellowships  have  been  awarded  to  the  following  persons,  who  have  demon- 
strated a  high  order  of  ability  In  research,  for  the  purpose  of  enabling  themr 
to  conduct  Investigations  at  educational  Institutions  which  make  adequate  pro- 
vision for  research  In  physics  and  chemistry : 

In  chemistry:  F.  R.  Blchowsky,  Edwin  J.  Cohn,  Axel  R.  Olson,  Warren  C. 
Vosburgh,  Emmet  K.  Carver,  Morris  Kharasch,  and  Worth  H.  Rodebush. 

In  physics:  Ernest  F.  Barker,  Arthur  H.  Compton,  Robert  A.  Patterson,. 
Albert  E.  Caswell,  Leonard  B.  Loeb,  and  George  Porter  Paine. 

Appendix  B. 
obganization  of  the  national  reseabch  council.* 

PUKA.MBLE. 

The  National  Academy  of  Sciences,  under  the  authority  conferred  upon  it  by 
Its  charter,  enacted  by  Oongres«s,  and  npprove<l  by  President  Lincoln  on  March 
3,  1863,  and  pursuant  to  the  request  expresse<l  in  an  Executive  Order  made  by 
President  Wilson  on  May  11,  1918,  hereto  appended,  adopts  the  following  perma- 
nent organization  for  the  National  Research  Council,  to  replace  the  temporary 
organization  under  which  it  has  operated  heretofore. 

ARTICLE    I.-  -PDRP08B. 

It  shall  be  the  purpose  of  the  National  Research  Council  to  promote  research 
In  the  mathematical,  physical,  and  biological  sciences,  and  in  the  application  of 
these  sciences  to  engineering,  agriculture,  medicine,  and  other  useful  arts,  with 
the  object  of  Increasing  knowledge,  of  strengthening  the  national  defense,  and 
of  contributing  In  other  ways  to  the  public  welfare,  as  expressed  in  the  Execu- 
tive Order  of  May  11,  1918. 

ARTICLE  II. .MEMBEBSHIP. 

Section  1.  The  membership  of  the  National  Research  Council  shall  be  chosen 
with  the  view  of  rendering  the  Council  an  effective  fe<leration  of  the  principal 
research  agencies  in  the  United  States  concerned  with  the  fields  of  science  and 
technology  named  in  Article  I. 

»A8  amended  previous  to  Dec.  81,  1919. 

Digitized  by  VjOOQIC 


128       ANNUAL  REPORT  NATIONAL  ACADEMY  OF  SdENCES^  1W9. 

Sec.  2.  The  Council  shall  consist  of — 

1.  Representatives  of  national  scientific  and  tecUnlcal  societies ; 

2.  Representatives  of  the  Government,  as  provided  in  the  Executive  Order; 

3.  Representatives  of  other  research  organizations  and  other  persons  whose 
aid  may  advance  the  objects  of  the  Oouncll. 

ARTICLE    in. — DIVISIONS. 

Suction  1.  The  CJouncil  shall  be  organized  in  Divisions  of  two  classes: 

A.  Divisions  dealing  with  the  more  general  relations  and  activities  of  the 
OouncU; 

B.  Divisions  dealing  with  related  branches  of  science  and  technology. 

Sbc.  2.  The  initial  constitution  of  the  Divisions  of  the  Council  shall  be  as 
follows : 

A.  Divisions  of  General  Relations : 

L  Government  Division. 
IL  Division  of  Foreign  Relations. 
III.  Division  of  States  K(-latlons. 
IV.  Division  of  Educational  Relations. 
V.  Division  of  Research  Extension. 
VI.  Research  Information  Service. 

B.  Divisions  of  Science  and  Technology: 
VII.  Division  of  Physical  Sciences. 

VIII.  Division  of  Engineering. 
IX.  Division  of  Chemistry  and  Chemical  Technology. 
X.  Division  of  Geology  and  Geography. 
XI.  Division  of  Medical  Sciences. 
XII.  Division  of  Biology  and  Agriculture. 
XIII.  Division  of  Anthropology  and  Psychology. 
Sec.  3.  The  nnraber  of  divisions  and  the  gronpinj?  of  subjects  in  Article  III. 
section  2,  may  be  modified  by  the  Executive  Board  of  the  National  Research 
Council. 

Sec.  4.  The  Divisions  of  General  Relations  shall  be  organized  by  the  Executive 
Board  of  the  National  Research  Council  (Article  IV,  section  2). 

Sec.  5.  To  secure  the  effective  federation  of  the  principal  research  ageodes 
in  the  United  States,  provided  for  In  Article  II,  a  majority  of  the  members  of 
each  of  tlie  Divisions  of  Seieiue  and  Technology  shall  ctmsist  of  representatives 
of  scientific  and  technical  societies,  chosen  as  provided  I'or  In  Article  V,  aecttan 
2.  The  other  members  of  the  Division  shall  be  nominated  by  the  Bxecutlve 
Committee  of  the  Division,  approved  by  the  Executive  Board  of  the  National 
Research  Council,  and  appointed  In  accordance  with  Article  V,  section  4, 

Sec.  6.  The  Divisions  of  the  Council,  with  the  approval  of  the  Executive 
Board,  may  establish  sections  and  committees,  any  of  which  may  Include  mem- 
bers chosen  outside  the  membership  of  the  Council. 

ABTICLB    IV. — ADMINISTRATION. 

Section  1.  The  affairs  of  each  Division  shall  be  administered  by  a.  Chairman, 
a  Vice-Chairman,  and  an  Executive  Committee,  of  which  the  Chairman  and 
Vice-Chairman  shall  be  ex-officlo  members.  The  oflEicers  and  Executive  Com- 
mittee of  the  Divisions  of  General  Relations  shall  be  appointed  by  the  Bxecutiie 
Board  for  such  periods  as  may  be  determined  by  the  Board  exc^t  that  the 
Foreign  Secretary  of  the  National  Academy  of  Sciences  shall  be  ex-ofl&do 
Chairman  of  the  Division  of  Foreign  Relations.     The  ofllcers  and  SxerotiTe 
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Committee  of  each  of  the  Divisions  of  Science  and  Technology  shall  be  elected 
by  the  Division  at  its  annual  meeting,  and  confirmed  by  the  Executive  Board. 

Sec  2.  The  affairs  of  the  National  Research  Council  shall  be  administered  by 
an  Executive  Board,  of  which  the  officers  of  the  Council,  the  President  and 
Home  Secretary  of  the  National  Academy  of  Sciences,  the  President  of  the 
American  Association  for  the  Advancement  of  Science,  the  Chairmen  and  Vice- 
Chairmen  of  the  Divisions  of  Science  and  Technology,  and  the  Chairmen  of  the 
Divisions  of  General  Relations  shall  be  ex-offlclo  members.  In  the 'absence  of 
the  Chairman  of  a  Division  of  Genenil  Relations,  the  Vice-Chairman  or  other 
Executive  Officer  shall  represent  him.  The  Council  of  the  National  Academy 
of  Sciences  and  the  Executive  Board  of  the  National  Research  Council,  meeting 
in  Joint  session,  may  nominate  additional  members,  not  to  exceed  12  in  number, 
who,  if  not-  ali^ady  members  of  the  National  Research  Council,  shall  be  ap- 
pointed thereto,  in  accordance  with  Article  V,  section  4.  Chairmen  of  the 
National  Research  Council,  upon  their  retirem^it,  shall  continue  as  monbers  ot 
the  Executive  Board  for  two  years  beyond  the  period  of  their  appointment 

Sec.  3.  The  officers  of  the  National  Research  Council  shall  consist  of  a  Chair- 
man, one  or  more  V ice-Chairmen,  a  Secretary,  and  a  Treasurer,  who  shall  also: 
serve  as  members  and  officers  of  the  Executive  Board  of  the  Council. 

Sec.  4.  The  officers  of  the  National  Research  Council,  excepting  the  Treasurer, 
shall  be  elected  annually  by  the  Executive  Board.  The  Treasurer  of  the  Na- 
tional Academy  of  Sciences  shall  be  ex-officlo  Treasurer  of  the  National  Re-, 
search  Council. 

Sec\  5.  The  duties  of  the  officers  of  the  Council  and  of  the  Divisions  shall  be 
fixed  by  the  Executive  Board. 

ARTICIJfi    V. NOMINATIONS    AND    APPOINTMKNTS. 

Section  1.  The  Government  bureaus,  civil  and  military,  to  be  represented  in 
the  Government  Division,  and  the  scientific  and  technical  societies,  to  be  repre- 
sented in  the  Divisions  of  Science  and  Technology  of  the  National  Research 
('ouncll,  shall  be  determined  by  joint  action  of  the  Council  of  the  National 
Academy  of  Sciences  and  the  Executive  Board  of  the  National  Research  CJouncll. 

Sec.  2.  Representatives  of  scientific*  and  technical  societies  shall  be  nomi- 
nated by  the  societies,  at  the  request  of  the  Executive  Board,  and  apiminted  by 
the  President  of  the  National  Academy  of  Sciences  to  membership  in  the  Coun- 
cil and  assigned  to  one  of  its  Divisions. 

Skc.  3.  The  representatives  of  the  Govcnimeiit  shall  be  nominaleil  by  the 
President  of  the  National  Academy  of  Sciences  after  conference  with  the  Secre- 
taries of  the  Deimrtments  concerned,  and  the  names  of  those  nominated  shall 
be  presente<l  to  the  President  of  tlie  United  States  for  (iesijrnation  by  him  for 
service  with  the  National  Research  Council. 

Sec,  4.  Other  members  of  the  Council  shall  be  nominated  by  the  Executive 
Committees  of  the  Divisions,  approved  by  the  Executive  Board,  and  appointed 
by  the  President  of  the  National  Academy  of  Sciences  to  membership  and  as- 
signed to  one  of  the  Divisions. 

Sec.  5.  Prior  to  the  first  annual  meeting  of  the  Council  following  January  1, 
1919,  all  Divisions  shall  be  organized  by  appointment  of  their  members  in 
accordance  with  Article  II  and  Article  V,  sections  1  to  4. 

Sec.  6.  As  far  as  practicable  one-third  of  the  original*  representatives  of  each 
scientific  and  technical  society,  and  approximately  one-third  of  the  other  orig- 
inal members  of  each  of  the  Divisions  of  Science  and  Technology,  shall  serve 
for  a  term  of  three  years;  one-third  for  a  term  of  two  years;  and  one-third 
for  a  term  of  one  year,  their  respective  terms  to  be  determined  by  lot.  Each 
166503°--20— S.  Doc.  238, 66-2 9 
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year  thereafter,  aa  the  teraia  ol  mwhers  expire,  tkeir  aacoeesora  shall  be  a^ 
pointed  for  a  period  of  three  yeara 

8s&  7.  As  far  a«  practicable  a  sintiar  rotetloA  ahaU  be  eheenred  In  tbe  ap- 
poimHaewli  ei  the  aietnbera  ot  tte  DiiMona  oC  General  IMatieM. 

Ssa  8.  Ti»  Oov^mmeat  repr«aeBtativ«i  shall  serve  for  periods  of  three  : 
uBless  they  previevsly  retire  from  the  Goveravent  o0ce  which  they 
ia  which  case  their  sueeessors  shaU  be  appointed  for  the  unexpired  lemL 

▲BTICl^a  YI.-^lfUTPfOft. 

SaenoN  1.  The  Ckmncil  shall  hold  one  stated  meeting,  called  the  annnal  meet- 
ing, In  April  of  each  year,  in  the  city  of  Washington,  on  a  date  to  be  fixed  by 
the  Bxecntive  Board.  Other  meetings  of  the  Council  shall  be  held  on  eaU  of 
the  BxecutiTe  Board. 

Ssa  2.  The  Executive  Board  and  the  Divisions  shall  hold  annual  meetingB» 
at  which,  in  the  case  of  the  Divislens  of  Science  and  Technology,  olSeers  ahali 
be  elected;  such  other  meetings  may  be  called  as  may  be  required  for  the 
transaction  of  business.  The  annual  meeting  of  the  BxecutiTe  Board  ahaU  be 
hdd  in  April  in  the  dty  of  Washington. 

Sec  3.  Joint  meetings  of  the  Executive  Board  of  the  National  Research  Obuhi- 
ell  and  the  Council  of  the  National  Academy  of  Sciences  eiiall  be  heM  fram 
time  to  time,  to  consider  special  requests  ftrom  the  Gotvenunent,  the  selectieB 
of  organieations  to  be  represoited  in  the  I^tional  Research  Couneil,  aad  elhsr 
matters  which,  in  the  Judgment  of  the  Presid^t  of  the  National  Aeadenqr, 
require  the  attention  of  both  bodies. 

ABTICLB   VII. — ^PUBUCATIOKB    AND    RBPOBTS. 

SBcnoN  1.  An  annual  report  on  the  work  of  the  National  Reoaaich  CouncO 
shall  be  presented  by  the  Chairman  to  the  National  Academy  of  Sciences,  for 
submission  to  Congress  in  connection  witli  the  annual  report  of  the  President 
of  the  Academy. 

Ssa  2.  Other  publications  of  the  National  Research  Council  may  include 
papers,  bulletins,  reports,  and  memoirs,  which  may  appear  in  the  ProceedingB 
or  Memoirs  of  the  National  Academy  of  Sciences^  in  the  publicati<MiB  of  other 
societies,  in  scientific  and  technical  journals,  or  in  a  separate  aeries  of  the 
Research  Council. 

▲BTICUI  VIII. — AMBKDMBNTS. 

Section  1.  Power  of  amendment  of  these  Articles  of  Organizatioii  ifhyw 
reside  in  the  Council  of  the  National  Academy  of  Sdencea. 
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ANNUAL  REPORT  OP  THE  TREASURER. 

JANUARY  X  TO  DECEMBBR  31,  19x9. 

To  the  Pbbsidknt  of  the  National  Academy  or  Sciences  : 

I  have  the  honor  to  submit  the  following  report  as  treasurer  of 
the  Academy  for  the  fiscal  and  calendar  year  January  1  to  Decem- 
ber 31,  1919,  and  as  treasurer  of  the  National  Research  Council  for 
the  same  period,  although  the  fiscal  year  of  the  Research  Council, 
inherited  from  its  wartime  connection  with  the  Government,  runs 
from  July  1  to  June  30.  My  predecessor  in  office,  Dr.  Whitman 
Cross,  continued  to  act  as  treasurer  up  to  May  10,  and  the  pres- 
ent report  consequently  covers  a  short  period  anterior  to  my  own 
induction  into  office.  Opportunity  is  here  taken  to  express  sincere 
appreciation  of  the  valuable  advice  and  assistance  received  from 
Dr.  Cross  in  connection  with  my  ^^try  upon  new  duties. 

In  exercise  of  the  authority  conferred  at  a  business  session  of  the 
Academy  on  April  29  and  confirmed  at  a  joint  meeting  of  the  coun- 
cil of  the  Academy  and  the  executive  board  of  the  National  Re- 
search Council  held  on  April  30,  1919,  the  treasurer  engaged  Mr. 
J.  Herbert  J.  Yule  as  bursar  of  the  National  Academy  of  Sciences 
and  of  the  National  Research  Council.  Mr,  Yule  entered  upon  his 
duties  on  July  1,  1919,  and  has  very  efficiently  handled  all  of  the 
details  of  the  accounting  for  both  organizations.  The  financial 
transactions  of  the  Research  Council  have  increased  so  greatly  as 
to  occupy  by  far  the  greater  part  of  Mr.  Yule's  time  and  the  results 
of  the  change  from  the  former  divided  responsibility  for  the  ac- 
counting have  fully  justified  his  appointment.  All  checks  must  now 
bear  two  signatures.  Normally  they  are  signed  by  the  bursar  and 
countersigned  by  the  treasurer,  but  provision  has  been  made  where- 
by, in  the  absence  of  one  or  both  of  these  officers,  the  president  of 
the  Academy,  the  chairman  of  the  National  Research  Council,  or 
both^  may  sign  in  place  of  one  or  both  of  the  usual  signers. 

In  accordance  with  the  legal  opinion  presented  by  the  president  of 
the  Academy  to  a  meeting  of  the  council  of  the  Academy  on  Novem- 
ber 9, 1919,  tiie  treasurer  has  interpreted  his  duties  under  the  decision 
that  the  National  Research  Council  is  an  organic  part  or  department 
of  the  National  Academy  of  Sciences,  and  that  there  is  but  one  legal 
entity,  the  corporation  known  as  the  National  Academy  of  Sciences. 
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Under  this  ruling,  all  funds  for  the  use  of  the  Research  Council, 
although  carried  separately  on  the  books  in  appropriate  accounts,  are 
deposited  in  bank  to  the  credit  of  the  National  Academy  of  Sciences 
and  checks  drawn  thereon  are  countersigned  by  the  treasurer  as  an 
oflScer  of  the  Academy,  and  not  as  an  officer  of  the  Research  Council. 
In  conformity  to  this  view,  the  present  report  is  divided  into  two 
l)arts,  the  .first  covering  the  financial  transactions  of  the  Academy 
pro])er  and  the  second  those  of  the  Research  Council.  In  this,  the 
form  of  presentation  departs  in  some  r^pects  from  an  inherited  book- 
keeping procedure  that  was  a  natural  consequence  of  the  war-time 
development  of  the  Research  Council,  and  which  has  necessarily 
been  adhered  to,  in  part,  during  1919. 

NATIONAL  ACADEMY  OF  SCIENCES. 

The  total  income  of  the  Academy  from  gifts,  dues,  interest  on  in- 
vestments and  bank  deposits,  subscriptions  and  contributions  to  the 
Proceedings,  contributions  for  the  building  site,  and  the  William 
Ellery  Hale  lectureship,  was  $247,372.22.  This  sum  does  not  in- 
clude uninvested  funds  in  active  use  for  the  current  support  of  the 
National  Research  Council.  These  are  elsewhere  accounted  for.  The 
miscellaneous  disbursements  amounted  to  $240,751.29,  and  payments 
on  grants  from  trust  funds  and  for  medals  amounted  to  $7,777.48. 

The  total  book  value  of  investments  held  by  the  Academy  on  De- 
cember 31  was  $267,904.75,  yielding  interest  at  that  date  at  the  rate 
of  5.2  per  cent.  The  market  value  of  these  investments  as  nearly  as 
could  be  determined  on  December  31  was  $247,674,  and  the  interest 
rate  as  computed  on  that  sum  was  5.62  per  cent.  Attention  is  called 
to  the  difference,  amounting  to  $20,230.75,  between  the  book  value  of 
the  Academy's  investments  and  the  market  value,  as  shown  on  pages 
135  to  137.  This  shrinkage  of  7|  per  cent  does  not,  it  is  believed,  war- 
rant any  concern  as  to  the  ultimate  value  of  the  security  behind  bonds 
of  tlio  class  owned  by  the  Academy.  It  is  mainly  a  consequence  of 
the  present  currency  inflation  which  has  lessened  the  purchasing 
power  of  the  dollar  and  is  leading  investors  in  fixed-income  securitit^ 
to  demand  a  higher  interest  return  than  formerly. 

Tnless,  liowever,  prices  fall  within  the  next  few  years,  the  Acad- 
emy will  liavo  suffered  a  very  considerable  real  loss  in  its  invest- 
ments, both  in  moi-tgage  notes  and  in  bonds,  through  the  redemption 
of  these  securities  in  coin  or  currency  of  a  lower  purchasing  power 
tliau  obtained  when  the  securities  were  bought.  Under  the  condi- 
tion of  rising  prices  that  has  prevailed  for  the  past  20  years,  and 
l)articularly  for  the  past  5  years,  the  tradition  that  trust  funds  mw4 
be  invested  in  fixed-income  securities  such  as  mortgages  and  bonds 
Avhile  insuring  nominal  safety,  has  unfortunately  resulted  in  an  ac- 
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tiial  loss  to  the  investor  which,  in  a  long-term  invostiiieiit,  may  liav<^ 
consumed  not  only  his  interest,  but  a  huge  part  of  his  principal. 
The  investor  gets  back  the  thousand  dollars  that  he  originally  in- 
vested, but  finds  that  these  dollars,  measured  in  terms  of  what  they 
will  buy  for  him  in  the  necessities  or  pleasures  of  life,  are  really 
worth  only  a  half  or  a  third  of  what  they  were  when  he  loaned  them. 
The  return  of  his  principal  with  interest  is  apparent:  the  loss  is 
i-eal.  The  investor  of  trust  funds  to-day  is  confronted  not  so  much 
with  the  question,  "How  can  I  invest  this  sum  so  as  to  bring  the 
highest  return  with  safety?"  as  "How  can  I  inve^st  this  so  as  to 
incur  the  least  loss?  " 

Changes  in  investments  during  the  year  may  be  summarized  as 
follows:  Loans  on  real  esi;ate  aggregating  $39,500  were  paid,  and 
accrued  interest  on  one  of  these  loans  for  1917  and  1918,  amount inj^ 
to  $1,500,  was  collected.  One  real  estate  note  for  $5,000  was  re- 
newed for  three  years  at  an  increased  rate  of  interest.  Six  bonds, 
of  the  total  face  value  of  $6,000,  were  called  for  retirement  and  re- 
deemed; eight  bonds  of  the  total  face  value  of  $8,000  were  exchanged 
for  others  of  the  same  face  value,  regarded  as  better  securities:  ad 
ditional  bonds  of  the  total  face  value  of  $48,000  were  purchased  f  )»• 
$46,520. 

In  accordance  with  the  action  of  the  Academy  in  Xoveniber,  1916, 
the  capital  of  the  Marsh  fimd  was  increased  to  $19,500  through  the 
transfer  of  $500  from  income.  By  the  addition  of  another  incre- 
ment of  $500,  this  fund  on  Februaiy  1,  1920,  will  reach  tlie  total  of 
$20,000  authorized  by  the  Academy. 

A  gift  of  $10,000  was  received  from  Mis.  Mary  Clark  Thompson 
for  the  establishment  of  a  fimd  fiom  which  the  income  is  to  be  ap- 
plied to  the  annual  award  of  a  gold  medal,  to  be  known  as  the 
Mary  Clark  Thompson  gold  medal,  for  the  most  important  services 
to  geology  and  paleontology-.  The  gift  was  made  in  the  form  of  one 
$10,000  United  States  third  Liberty  loan  4J  per  cent  registered  gold 
bond  which  has  been  retained  as  the  investment  of  the  fund.  Mrs. 
Thompson  also  gave  $1,000  to  defray  the  cost  of  the  designs  and 
dies  for  the  medal. 

The  consolidated  investment  fund  reached  a  total  of  $188,645.50 
by  additions  during  the  year  to  the  Marsh  and  Billings  funds. 

As  the  capital  of  the  trust  funds  of  the  Academy  is  fixed  by  the 
terms  of  gift  or  by  action  of  the  Academy,  and  as  the  value  of  any 
fund  invested  in  bonds  nmst  vary  with  the  market  and  consequently 
V  any  sale  or  exchange  of  securities  held  by  the  Academy  will  nornmlly 
result  in  some  increase  or  decrease  of  the  capital  invested,  the  fol- 
lowing action,  at  the  suggestion  of  the  treasurer,  was  taken  at  a 
meeting  of  the  council  of  the  Academy  held  on  November  9. 
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Moved:  That  in  case  of  any  sale  or  exchange  of  Investment  securities  tbe 
treasurer  be  and  is  hereby  authorized  to  transfer  any  profit  from  such  trans- 
action from  the  capital  to  the  income  of  the  fund  concerned  or  to  make  good 
any  loss  of  capital  by  a  corresponding  transfer  from  income  to  capitaL  If  the 
securities  sold  or  exchanged  represent  part  of  the  consolidated  fund,  ttai 
such  gain  or  loss  in  capital  is  to  be  apportioned  In  the  same  mann^  as  pre- 
scribed for  income  in  Article  VI,  section  1,  of  the  constitution,  and  the  iieoas- 
sary  transfers  then  made  from  income  to  capital,  or  vice  versa,  to  restore  the 
capital  of  each  fund  to  the  fi^re  at  which  it  stood  prior  to  the  change  in  se- 
curities. 

Adopted. 

During  the  year  contributions  in  cash  amounting  to  $141,100  were 
received  toward  the  purchase  of  a  building  site  for  the  Academy  and 
the  Research  Council.  In  addition  one  contribution  for  the  same 
purpose  was  made  in  bonds  of  the  face  value  of  $10,000,  but  of  as 
yet  undetermined  real  value.  A  site  has  been  purchased  at  a  cost,  to 
December  81,  1919,  of  $185,010.21,  this  sum  covering  all  payments 
to  be  made  for  the  land  itself.  In  order  to  effect  this  purchase  it 
was  necessary  on  November  19  to  negotiate  a  loan  of  $40,000  based 
on  securities  approximately  equal  in  value  to  the  invested  capital  of 
the  Agassiz  fund  and  the  building  fund  of  the  Academy.  This  loan 
has  since  been  in  part  paid  off  as  previously  pledged  subscriptions 
have  come  in,  and  other  contributions  already  subscribed  are  ex- 
pected soon  to  extinguish  it  entirely.  It  is  the  intention  to  convert 
the  original  building  fund  of  the  Academy,  amounting  on  December 
31  to  $10,290.36,  of  which  $9,400  is  invested,  into  cash,  by  the  trans- 
fer of  bonds  to  other  funds  in  which  there  is  money  to  invest,  and 
to  apply  this  cash,  or  so  much  of  it  as  may  be  necessary,  to  the 
purchase  of  the  building  site. 

TRUST  FUNDS  OF  THE  ACADEMY. 

The  trust  funds  of  the  Academy,  the  income  of  which  is  adminis- 
tered for  specific  purposes,  are  enumerated  below.  The  capital  of 
certain  funds  has  been  increased  beyond  the  amount  of  the  original 
gift  or  bequest  by  the  transfer  of  accumulated  income  at  the  request 
of  the  donors  or  by  action  of  the  Academy. 

Bache  fund :  Bequest  of  Alexander  DaUas  Bache,  a  memb^  of  the 
Academy,  1870.  To  aid  researches  in  physical  and  natural 
sciences $59, 000. 00 

Watson  fund :  Bequest  of  James  O.  Watson,  a  member  of  the  Acad- 
emy, 1874.  For  the  promotion  of  astronomical  science  through 
the  award  of  the  Watson  gold  medal  and  grants  of  money  in  aid 
of  research 25,00a  00 

Draper  fund :  Gift  of  Mrs.  Hairy  Draper,  1888.  In  memory  of  her 
husband,  a  former  member  of  the  Academy.  To  found  the  Henry 
Draper  gold  medal,  to  be  awarded  for  notable  investigations  in 
astronomical  physics.  The  balance  of  income  is  i^pUed  to  aid  re- 
search in  the  same  science 10,  000. 00 
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Smith  food:  Gift  of  Mr&  J.  LftwreAce  Smith,  1884,  tn  memory  of  h&c 
hncAMUid,  a  former  monber  of  the  Academy.  To  found  the  J.  Law- 
rence Smith  gold  medal,  to  be  awarded  for  important  inyestiga- 
tioas  of  meteoric  bodies  and  to  assist,  by  grants  of  money,  re- 
searches concerning  such  objects |10, 000. 00 

CHbbs  fund :  Established  by  gift  of  Wolcott  Gibbs,  a  member  of  the 
Acadony,  1862,  and  increased  by  a  bequest  of  the  late  Morris 
Loeb,  1A14.   For  the  promotion  of  researches  ia  <diemistry..« 5, 545.  SO 

Oould  fund :  Gift  of  Miss  Alice  Bache  Gould,  1807,  in  memory  of  her 
fiither,  a  former  member  of  the  Academy.  For  the  promotion  of 
researches  in  astronomy 20,000.00 

Oomstock  fund :  Gift  of  Gen.  Cyrus  B.  CSomstock,  a  member  of  the 
Academy,  1907.  To  promote  researches  in  electricity,  magnetism, 
or  radiant  energy  through  the  CJomstec^  priae  of  money,  to  be 
awarded  <mce  in  five  years  for  notable  iayestlgations.  The. fund 
is  to  be  increased  ultimately  to  |15,000 12, 406. 02 

Marsh  fund:  Bequest  of  Othnlel  Charles  Marsh,  a  member  of  the 
Academy,  1909.  To  promote  original  research  in  the  natural  sci- 
ences. To  the  original  bequest  of  $10,000  the  Academy  has  added 
interest  rec^ved  from  the  estate  and  has  authorized  the  increase 
of  the  fund  to  $20,000  by  annual  additions  from  income 19, 500. 00 

Murray  fund :  A  gift  from  the  late  Sir  John  Murray,  1911,  to  found 
the  Alexander  Agassiz  gold  medal,  in  honor  of  a  former  member 
and  president  of  the  Academy,  to  be  awarded  fbr  original  contri- 
butions to  the  science  of  oceanography 6, 000. 00 

Hartley  fund:  A  gift  from  Mrs.  Helen  Hartley  Jenkins,  1913-14, 
in  memory  of  her  father,  Marcellus  Hartley,  to  found  the  medal 
of  the  Academy  awarded  for  eminence  in  the  application  of  sci- 
ence to  the  public  welfare 1,200. 00 

Billings  fund:  Bstablished  by  the  bequest  of  Mrs.  Mary  Anna 
Palmer  Draper  (Mrs.  Henry  Draper)  of  $25,000, 1915.  To  support 
the  publication  of  the  proceedings  of  the  Academy  or  for  other 
purpose,  to  be  determined  by  the  Academy.    Three  installments..      5, 000. 00 

Elliot  fund :  Gift  of  Margaret  Henderson  Elliot  to  found  the  Daniel 
Glraud  Elliot  gold  medal  and  honorarium  for  the  most  meritorious 
work  in  zoology  or  paleontology  published  in  each  year 8, 000. 00 

Thompson  fund :  Gift  of  Mrs.  Mary  Clark  Thompson,  1919,  the  in- 
come thereof  to  be  applied  for  a  gold  medal  of  appropriate  design 
to  be  awarded  annually  by  the  Academy  for  the  most  Important 
serrlces  to  geology  and  paleontology;  the  medal  to  be  known  as 
the  Mary  Clark  Thompson  gold  medal 10, 000. 00 

In  addition  to  the  above-named  funds  the  Academy  holds  the  fol- 
lowing: 
Agassiz  fund :  Bequest  of  Alexander  Agassiz,  a  member  of  the 

Academy,  1910,  for  the  general  uses  of  the  Academy 50, 000.00 

Building  fund :  A  gift  from  Alexander  Agassiz  and  Theodore  N. 
Gill,  former  members  of  the  Academy,  toward  a  building  for 
the  Academy 9, 400. 00 

Total 251, 051. 52 


Digitized  by 


Google 


136       ANNUAL  REPORT  NATIONAL  ACADEMY  OF  SCIENCES,  1919. 

STATEMENT  OF  ASSETS  AND  LIABILITIES,  DEC.  31.  1919. 

ASSETS. 


1.  Mortgage  notes,  secured  by  first  mortgages  on  real  estate. . 


2.  [Bonds  purchased  or  donated  during  the  year  are  indicated  thus  *.] 

American  Telephone  &  Telegraph  Co.,  30-year,  5  per  cent,  gold  col- 
lateral trust,  due  Deo.  1, 1046:  Nos.  640,  4604,  29345,  29346,  41419; 
5  at  $1,000 

Asheville  Power  &  I>lght  Co.,  first  mortgage, 30-year  gold,  6  per  cent, 
due  Apr.  1, 1942,  New  York;  Nos.  272, 400, 492, 508, 509;  5  at  $1^000. . 

Broadway  Realty  Co.,  purchase  money,  first  5  per  cent  gold,  due 
Sept.  1, 1926;  Nos.  38,  50,  796, 963, 964, 966, 1068, 1616  to  1620;  12  at 
$1,000 

Bush  Terminal  Buildings  Co.,  first  mortgage  50-year  sinking  fund, 

5  per  cent  gold,  due  Apr.  1, 1960;  Nos.  1383-1387  and  2805-2809;  10 
at  $1,000 

Chesapeake  &  Ohio,  general  mortgage,  4.5  per  cent  gold,  due  New 

York,  Mar.  1, 1992;  Nos.  15350-16854;  Sat  $1,000 

City  of  Tacoma,  Qreen  River  special  water  ftmd  No.  2;  6  per  cent 

due  Oct.  1, 1989;  Noe.  1608-1611;  4  at  $1,000 

Cleveland  Electric  &  Illuminating  Co.,  first  mortgage,  6  per  cent 

gold,  due  New  York,  Apr.  1, 1939;  Nos.  D261-D264,  4  at  $500,  and 

Nos.  M6060,  M6096,  M6097,  M15094-16098;  8  at  $1,000 

♦Commonwealth  Electric  Co.,  first  5  per  cent,  due  June  1, 1943;  Nos. 

2945-2947,4011;  4  at  $1,000 

Cosmos  Club,  4.5  per  cent,  due  July  1,  1949;  Nos.  286-289,  290-294, 

296,297,299,301,303^05.350;  17  at  $1,000 

Detroit  Edison  Co.,  first  and  reftmding,  mortgage,  gold,  5  per  cent, 

due  Jan.  1, 1940;  Nos.  9657-9660,  4  at  $1,000,  and  Nos.  D50],  D502, 

D599;3at$600 

Detroit  Edison  Co.,  first  mortgage,  30-year  gold,  5  per  cent,  due 

Jan.  1,  1933;  Nos.  567,  2442,  244^^,  3024,  3252,  3253,  3639-3641,  8086; 

10  at  $1,000 

Domhiion  Coel  Co.  (Ltd.),  first  mortgage,  sinking  fund,  gold,  5  per 

cent,  due  New  York,  May  1,  1940:  Nos.  A1037-A1040;  4  at  $1,000.. 
Cralveston,  Harrisburg  &  San  Antonio,  Mexican  and  Pacific  Ex., 

6  per  cent,  .second  guaranteed,  reduced  to  5  percent,  due  Jan.  1, 
1931;  Nos.  1044, 1048, 1248,  2112-2116;  8  at  $1,000 

Georgia  Ry.  &  Electric  Co.,  first  consolidated  mortgage,  6  per  cent, 
sinkingfundgold,dueJan.  1,1932;  Nos. *191, 1061, 1600;  3at $1,000. 

Ciovemment  of  the  Province  of  Alberta,  4.6  per  cent,  10-year  gold 
debenture,  due  New  York,  Dec.  1,  1923:  Nos.  1501-1511;  11  at 
$100,  and  Nos.  2031,  2032;  2  at  $500 

Government  of  the  Province  of  Alberta,  4.5  per  cent,  10-year  gold 
debenture,  due  New  York .  Feb.  1 ,  1924;  No.  2620;  1  at  $600 

Government  of  the  Pro\-ince  of  Alberta,  5  per  cent,  10-year  gold  de- 
benture, due  New  York ,  May  1 ,  1925;  No.  2364 , 1  at  $1 ,000,  and  Nos. 
Ol89B-Ol93B.oit$500 


Face 
value. 


$40,500.00 


5,000.00 
5,000.00 

12,000.00 

10,000.00 
5,000.00 
4,000.00 

10,000.00 
4,000.00 
17,000.00 

5,500.00 

10.000.00 
4,000.00 

8,000.00 
3,000.00 

2, 100. 00 
500.00 

3,500.00 


Book 
value:* 


$40,500.00 


4,752.50 
4,892.50 

12,345.00 

9,376.00  I 
4,600.00  I 
4,140.00  I 

9,597.50 
3,600.00 


Market 
value. 

Dec  81, 
lOIO.i 


$40,500.00 


3,075.00 
4,OQaO0 

10,020.00 

8,062.00 
3,73L«) 
3,610.00 

8,700.00 
3, 40000 


17,000.00  ;       13,906.00 


5,005lOO  I 


10,072.50 


3,62&00 


8, 03a  00 


2,995.00 


2,008.50 


480.00  , 


4,88&00 


a,5oaoo 


3,280.00 


7,®iaoo 


2,6iaoo 


1,911.00 


455.00 


3,373.75  I        3,255.00 


i  The  Iwok  value  of  bonds  held  by  the  academy  was  originally  entered  at  cost  but  was  modified  by 
apprai.sement  at  the  time  of  the  formation  of  the  consol  idated  fund.  The  policy  of  the  present  treasurer  Is 
to  enter  all  newly-purchased  bonds  at  cost  and  to  maintain  such  entry  imchanged  as  the  book  value  until 
the  bonds  are  redeemed  or  disposed  of. 

2  Based  on  "bid"  quotations  of  the  Commercial  and  Financial  Chronicle  of  January  3,  1020.  In  the 
case  of  a  few  bonds  that  are  not  quoted  on  <he  stock  exchanges  the  market  value  has  been  calculated  oa 
the  basis  of  5J  per  cent  yield. 


Digitized  by 


Google 


REPORT  OF  THE  TREASURER. 


137 


Statement  of  assets  and  liahUities,  Dec,  SI,  1919 — Continued. 
AS6*BT8 — ContiBued. 


( 


Face 
value. 


BONDS— continued . 

Grand  Rapids  Gas  Light  Co.,  5  per  cent,  first  mortgage,  gold,  due  | 
New  York  Aug.  1, 1939;  Nos.  A522,  AfiSS,  ASOS,  \Sd6;  4  at  SI, 000.. | 

Hydraulic  Power  Co.  of  Niagara  Falls,  5  per  cent  refundlbg  and  im-  I 
provement  mortgage,  due  Oct.  1, 1951;  Nos.  D467,  D458;  2  at  S600. 

Liberty,  third  loan,  4i  per  cent  gold  of  1988;  No.  *S239, 1  at  $10,000; 
Nos.  1O49788-1O49S0O,  1050701-1060712, 26  at  <100;  and  Nos.  1886579-  I 
1888588:  10  at  $50 j 

Liberty,  fourth  loan,  4i  per  cent  gold  of  1933-1938;  Nos.  2566501.  , 
2666602;  2  at  $100 , 

Michigan  Northern  Power  Co. .  first  mortgage  guaranteed ,  5  per  cent ,  i 
duo  1941;  Nos.  5064,  5057,  5216, 5567-5571;  Sat  $1,000 ( 

Milwaukee  Electric  Ry.  &  Light  (^o.,  5  per  cent  general  and  refund-  1 
ing  mortgage  gold,  series  A,  due  New  York,  Dec.  1 ,  1951;  Nos.  2088,  • 
2772, 3830, 3840, 3930, 3931,  5222-5224;  9  at  $1,000 

MfnneapoUs  General  Electric  Co.,  5  per  cent  30-year  gold  mortgage, 
due  New  York  Dec.  1,  1934;  Nos.  1621, 1622, 1949,  2004,  2572-2575, 
7579,7580:  10  at  $1,000 

Niagara  Falls  Power  Co.,  first  mortgage,  5  per  cent,  gold,  coupon, 
due  Jan.  1, 1932;  Nos.  5246,  5247,  6583,  8858;  4at  $1,000 

•Niagara  Falls  Power  Co.,  first  mortgage,  5  per  cent,  gold,  registered, 
duo  Jan.  1,1932;  No.  R484;  1  at  $6,000 

Riggs  Realty  Co.,  3-30  year  coupon,  first  5  per  cent,  due  Washings 
ton,  D.  C.,  Oct.  1,  1940;  Nos.  108,  112,  116,  120,  124,  128,  132,  136, 
140,144;  10  at  $1,000 

Shawinigan  Water  &  Power  Co.,  5  per  cent  consolidated  mortgage 
30-year,  gold,  due  Jan.  1,  1934;  Nos.  M0354,  M0510,  M2894,  M2943; 
4at  $1,000;  Nos.  D4647,  D5337;  2at$500 , 

Southern  Bell  Telephone  &  Telegraph  Co.,  30-year  first  mortgage, 
5  per  cent, sinking  fund,  gold,  due  Jan.  1, 1941;  Noa.  M9739,  Ml  1576- 
M11579,  M13965,  M15568-M15570;  Oat  $1,000 

♦Trinity  Buildings  (Corporation,  first  mortgage,  gold,  5i  per  cent, 
due  1939;  Nos.  M5229-M5243;  15  at  $1,000,  and  Nos.  D607-D706; 
10  at  $500 

Union  Electric  Light  &  Power  Co.  of  St.  Louis,  5  per  cent  first  mort- 
gage, 30-year,  gold,  due  New  York  Sept.  1,  1932;  Nos.  1352,  4169, 
8601,*3821;  4  at  $1,000 

•United  Kingdom  of  Great  Britain  and  Ireland,  10-year,  5i  per  cent, 
due  Aug.  1, 1929;  temporary  certificates;  16  at  $1,000 

Vicksburg,  Shreveport  &  Pacific  R.  R.  Co.,  prior-lien  mortgage  at  6 
per  cent,  gold,  renewed  at  5  per  cent,  due  Nov.  1, 1915,  extended 
to  Nov.  1,1940;  Noe.  561,  661,  794,  982,  1323;  5  at  $1,000 


9,000.00 

10,000.00 
4,000.00 
6,000.00 

10,000.00 
5,000.00 
9,000.00 

20,000.00 

4,000.00 
16,000.00 

5,000.00 


Book 
value. 


Market 
value, 
Dec.  81, 

1919. 


$4,000.00 

$4,020.00 

$3,720.00 

1,000.00 

890.00 

870.00 

13,000.00 

13,000.00 

12,350.00 

200.00 

200.00 

184.00 

8,000.00 

7,200.00 

6,400.00 

8,237.50  \       6,795.00 


Total 273,300.00 


9,88000 
4,100.00 
5,760.00 

10,397.50 
4,752.50 
8,942L50 

19,900.00 

3,782.50 
15,400.00 

5,05000 


267,904.75 


9,400.00 
3,670.00 
5,505.00 

9,20000 

4,550.00 

7,560.00 

19,900.00 

3,600.00 
15,200.00 

4,35a  00 


247,674.00 


SUMMARY  OF  THE  ABOVE. 

1.  Book  value  of  mortgage  notes  as  above $40,500. 00 

2.  Book  N^alue  of  bonds  as  above 227, 404. 75 


3.  Bank  balance,  Dec.  31, 1919 16,922.65 

Less  General  Education  Board ,  mental  rating  of  school  children 3, 891. 86 


$267,904.75 


13,080.79 


Total 280,936.54 
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Statement  of  assets  and  UahiUties,  Dec.  SI,  1919 — Oontlnaed. 
LIABILITtBS. 


laoome. 


Capital. 


OKptbd. 


Oeneral  ftind: 

Iny«8ted , 

Uninvested 

AganUfond:  Invested 

Batbefund: 

Invested 

Uninvestad 

Billings  fund: 

Invested 

Untnvested 

Building  fond: 

Invested 

Uninvested 

BaOdiBg  site:  UUnvested 

(due  academy) 

Gomstoek  fund: 

Invested 

Uninvested 

Consolidated  fund: 

Uninvested 

Draper  fund: 

Invested 

Uninvested 

Elliot  fund: 

Invested 

Uninvested 

Glbbs  fund: 

Invested 

Uninvested 

Oould  fond: 

Invested 

Uninvested 

Hale  lectureship: 

Invested 

Uninvested 


I8,(»a00 
575.07 


M^ooiiao 


1,686. 8S 

5a  00 

70.84 

aoo.00 
*  ooaso 

8,878.63 

6oaoo 

903.77 

1,568,79.. 

1,96Z50 
381.91 

3oaoo 

419.66 

500.00 
352.73 

6,350.00 
1,205.30 

200.00 
27.58 


S,00Il60 
9,400.00 


12,265.00 
14L03 


10,000.00 

8,ooaeo 


Hartley  fund: 

Invested 

Uninvested 

Manbfund: 

Invested 

UnlBv«Blad 

Mmrnyfottd: 

Invested 

Uninvested 

National  Besearoh  Council: 

Invested 

Uninvested. 

ProoeediBgs:  UntaLvestad.. 
Smith  fund: 

Lives<ed. 

TTninvcsted. 

Tboupsenfuttd: 

Invested,,. 

Uainvettad. 

Watson  fund: 

Invested. 

Uninvested. 


S142.13 

I50i00 
944.05 

4oaoo 

736.86 

1,866.00 

l,8n.73 

568.79 

9»0B2.5O 
1,260.21 


fl,a0QLO0 


6,«Qa6e 


M^WLIO 


M^WLIO 


1,O0QlOO 
1,000.00 


OLTi 


Total... 
Total  income. 


29,884.02 


2B1,06LB 
29,884.tt 


Grand  total.. 


280v9K.i4 


5,545.50 


19,902.50 
7.60 


Consolidated     investment 
fond: 

Invested. 

Uninvested^ 


1,668.79 


18I,7SL06 
8M.60 


1,568.79 


183,645.50 


CONDENSED   STATEMENT   OP  RECEIPTS  AND   EXPENDITURES, 
JAN.  I  TO  DEC.  31,  1919. 

RECEIPTS. 

Balance,  Jan.  1,  1919,  as  per  last  report $14,187.94 

Cash  receipts: 

Total  income  from  investments $15,268.02 

Bonds  caUed  in  and  paid 6, 090. 00 

Mortgage  notes  paid ^-    89,500.00 

Annual   dues 980. 00 

Subscriptions 881.46 

Reprints  and  s^mrate  numbers  of  proceedings 722. 42 

Oontribution  to  proceedings 500.00 

Interest  on  bank  deposits -^-         397. 55 

William  EUery  Hale  lectureship 800.00 

Gift  from  Mrs.  Mary  Clark  Thompson 1, 000. 00 

Contributions  to  building  site 1^^100. 00 
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Cash  receipts— Continued. 

Interest  on  bank  deposits,  building  site $531. 68 

Borrowed  on  collateral,  building  site 40, 000. 00 

Befund  on  Bache  fund 6.17 

Befund  on  Murray  fund 2. 53 

Befund  on  National  Research  Council 36. 67 

Contribution  of  W.  W.  Keen  to  National  Research 

CouncU 106. 22 

$247, 872. 22 

Boc4e  transfers: 

Income  transfers 1, 560. 00 

Distribution  of  income  from  consolidated 9,^02. 95 

11,462.96 

Total 278.022.51 

Boole  transfers :  EXPENDITURES. 

Income  transfers  $1,560.00 

Distribution  of  income  from  consolidated 9,902.95 

$11,462.96 

Cash  exi>endltures : 

Investment  of  capital 46,520.00 

Accrued  interest 283.93 

Adjustment  on  sale  of  bonds 616.25 

47,420.18 

Purchase  of  building  site 185,010.21 

Cost  of  plats  and  blue  prints 25.50 

185,035.71 

Payments  from  trust  and  other  funds: 
Bache  fund — 

A.  G.  Webster $1, 500. 00 

Geo.  H.  Shull 180.00 

Wayne  J.  Atwell 105.00 

Duncan  S.  Johnson 300.00 

C.  W.  Richmond 558. 60 

M.  W.  Lyon,  Jr. 343. 00 

N.  HoUister 65.83 

Max  ElUs 15.00 

Carl  H.  Bigenmann 1,000.00 

H.   W.   Norris 100.00 

Dr.  H.  Nort 200.00 

4, 367. 43 

Draper  fund — 

Charles  Fabry,   medal 212.05 

Frank  Schleslnger,  grant 400.00 

612.06 

Elliott  fund— 

WiUiam  Beebe,  medal 200.00 

Miscellaneous   expenses 5.00 

206.00 

Gould  fund,  Astronomical  Journal 600.00 

Hale  lectureship,  honorarium 800.00 

Marsh  fund — 

Roy  L.  Moodle,  grant 200.00 

Ferdinand  Canu,  grant 260.00 

460.00^  f 

Digitized  by  VjOOQIC 


140       ANNUAL  REPORT  NATIOI^AL  ACADEMY  OF  SCIENCES,  191». 

Payments  from  trust  and  other  funds — Cont'd. 

Murray  fund,  Prince  of  Monaco,  medal_; $43.  00 

Watson  fund — 

John  A.  Miller,  grant $500.00 

Herbert  C.  Wilson,  grant 800.00 

J.  A.  Parkhurst,  grant 500.00 


1, 300. 00 

Proceedings : 

Salary,  managing  editor 750.00 

Printing  and  distributing 2, 864. 43 

Expenses — 

Boston  office 215. 00 

Washington  office 119. 98 


$7,  777.  4S 


General  fund: 

Salary,  assistant  secretary  and  assistant  treasurer.  600. 00 

Treasurer's    office 435.40 

Home  secretai*y's  office 1,109.35 

Meni<»irs,   printinfr,   etc 1,266.93 

Meeting — 

Annual 696. 62 

Autumn 222.69 

Election  of  members 1.^.00 


3.  949. 41 


4.34.5.99 


259. 991.  \ 


Balance.  I>ec.  31.  1919 16.922.65 

Less  General  Education  Board  mental  rating  of  school 
children  (accounted  for  in  section  devoted  to  National 
Research  Council,  set*  p.  147) 3,891.86 


13,(^0.79 


Total 278,022.51 

ACCOUNTS  WITH  INDIVIDUAL  FUNDS  JAN.  i  TO  DEC,  31.  1919. 

General  (iind.  Agassis  (luid. 


alance  Jan.  1, 1919: 

Cash 

Invested 

Receipts: 

Interest  on  deposits 

Interest  on  investments . 


Income. 


1 

Capital.    I    Income. 


Total. 


Disbursements: 

(veneralexx)enses 

Adjustment  on  $ale  of  bonds . 
Balance  Dec.  31, 1919: 

Cash 

Invested 


Total. 


S608.81 
4,176.25 

997.55 
2,924.21 


Capital 


I5o,ooaoo 


8,006.82 


50,000.00 


4,345.99  I 
65.16  I 

575.67 
3,020.00 


8,006w82 


I  *50,ooafl» 


50,ooa» 
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-Continued. 


^ 

Bache  fund. 

Billings  timd. 

Income. 

Capital. 



Income. 
$1,347.66 

saoo 

206.06 

CapitaL 

BAlaDC«  Jan.  1, 1919: 

Cash                                 

$2,223.98 
600.00 

3,323.11 

Invested 

Receipts: 

Interest  on  invntments .                    

$69,000.00 

$3,780.00 

Tran.*tfAr  Incotne  to  canital  -, ,  r 

1,250.00 

Refund  bv  C.  K.  Drinker 

6.17 

Total 

6,053.26 

59,000.00 

1,602.72 

5,000.00 

Disbursements: 

Orants -,.--,.,-,-,  ^ . r  -  - , .  - 

4,367.43 

1,260.00 
231.88 

70.84 
50.00 

Balance  Dec.  31, 1919: 

Cash 

1,685.83 

Invest  ed 

59,000.00 

5,000.00 

Total 

6,053.26 

M,  000. 00 

1,602.72 

5,000.00 

Building  fund. 

Building  site. 

Income. 

$199.63 
200.00 

Capital. 

Income. 

Capital. 

Balance  Jan.  1,1919: 

Cash 

Invested 

$9,400.00 

Receipts: 

Bubscriptions » 

$141,100.00 

40,000.00 

3,378.63 

631.68 

Loan  cm  collateral 

Loan,  National  Academy 

Interest  on  baqlc  d^>osit 

Interest  on  investments  

516.23 

Total 

915.86 

•   9,400.00 

185,010.21 

Disbiusements: 

Purchase  of  site 

185,010.21 

Tlat-8  and  blue  prints ^ 

25.50 

600.36 
200.00 

Balance  Dec.  31, 1919: 

rash     

Invested 

9,400.00 

Total 

915.86 

9,400.00 

185,010.21 

Digitized  by 


Google 


142       ANNUAL  BEPOBX  NATIONAL  ACAD£MY  OF  SCIENCES,  1919. 

« 

AoooimU  icUh  itidividual  funds  Jan.  I  to  Dec.  31,  lOlB-^-ContHnne^ 


CflWHtonk  ftuid. 

^      -.-  ^ 

Income. 

f^g^4t^ll. 

Income. 

cmm. 

BtitBMJaxL  1,1919: 

C^flih ,.  , .  ..    . 

8646.04 

837.27 
12,368.75 

81,575.83 

8177.00 

Invefted , 

Beoeipts: 

Interest  on  ioYestmeints 

822.80 

10, 58a  48 

r««b  triMMifar  (MftTffh) . . 

50Q.0O 

Investmoiits  tnosfar  (Billings) 

i,2Bao» 

Total 

1,468.03 

12,406.02 

12,156.81 

Ua(,64fi.8» 

DisboraeniAntsr 

268.80 

42a  77 

0,002.05 

1,568.70 

AdJastmsntOQsaleof  boDds 

65.16 

DiBtribationoflnoQaMtoftinds 

Balance  Deo.  31, 1010: 

nftffh 

003.77 
500.00 

141.02 
12,266.00 

8K88 
188,7SL0O 

Invested 

TotaL 

1,468.03 

12. 406.  OS 

12,155.81 

183.64&80 

Draper  fond. 

Elliot  fmuL 

Income. 

Capital. 

Try^mft, 

CapttaL 

Balance  Jan.  1,1010: 

Cash 

8440.30 

1,052.50 

544.66 

8182.57 
300.00 
442.00 

Invested 

8io,ooaoo 

88»ooaoo 

Beoeipts:  Interest  on  investments.. 

Total 

2,046.46 

ia,ooaoo 

02186 

8,O00l00 

Disbursements:  Grants  and  medals 

612.05 

381.01 
1,052.50 

205.00 
410.66 

8oaoo 

_ 

Balance  Dec.  81, 1010: 

rush 

Invested 

io,ooaoo 

8»ooaoe 

Total 

2,046.46 

io,ooaoo 

02166 

8»ooaoe 
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AccoufUM  with  imdividml  funds  Jon,  i  to  Dec  St,  iA/j^^^Ckmtianea 


Glbbs  firnd. 

Gould  fond. 

Income. 

Capital. 

Inoome. 

Capital. 

Balance  Jan.  1,1919: 

nf»h 

344.33 
500.00 
308.40 

11,315.96 
5,255.00 
1,388.56 

17.50 

lOTMtfld 

35,545.50 

19,992.50 

Total 

852.73 

5,545.50 

7,900.52 

io,ooaoo 

Di^t>iiiaeiiieiita: 

AMimoaitfiai  Jmimal 

500.00 
4.13 

1,205.30 
6, 25a  00 

Balance  Bee  31, 1919: 

Ow^ 

35Z73 
500.00 

7.50 

Invtfted 

5,545.50 

19,992.50 

Total 

852.73 

5,545.50 

7,959.52 

io,ooaoo 

Hale  lectnieship. 

Hartley  ftmd. 

Jmm^ 

CkilteL 

Jmmm 

OtfilteL 

Balance  Jan.  1,1919: 

nwh 

323.34 

2oaoo 

4.24 
300.00 

97^77 

Infested. 

ii,2oaoo 

Reee^rts: 

IntenNrt  on  toTrntmAnta 

95.86 

Oontribotlon  to  Hale  leotnreahlD 

Total 

527.68 

142.13 

i,2oaoo 

30a60 

27.58 
200.00 

BAhnoe  Dee.  31,1919: 

Oaiih 

142.13 

biTWtedx.  . 

i,2oaoo 

Total ,  , 

527.58 

U3.13 

1,200.00 
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Accounts  tcith  individual  funds  Jan.  1  to  Dec.  31,  1919 — Continued. 


1 
Marsh  fUnd.          |         Murray  ftmd. 

Income. 

1857.00 

Capital.       Inoome. 

Capital. 

Balance  Jan.  1,1010: 

Cash . . 

9432.05 
400.00 

Invested 

15a  00 

1,037.06 

S19,000.00 

86,000.00 

Receipts: 

Inteiist  on  investments 

335.28 

500.00 

Reftind  on  charge  fn*  medal 

XSS 

Total 

2,044.05 

19,50a00 

1,109.86 

6,000.00 

Disbursements: 

<^Tant»  and  medal 

45a  00 

43.00 

5oaoo 

Balance  Dec.  31, 1010: 

944.05 

isaoo 

726.86 
400.00 

Invested 

19,500.00 

6,ooaoe 

Total 

2,044.05 

19,500.00  1      1,160.86 

1 

6,ooaoo 

Proceedings' fbnd. 

Cocmoa. 

Income. 

Capital. 

Income. 

Capital. 

Balanoe  Jan.  1,1919: 

Cash 

11,247.35 

11,059.84 
1.865.00 

Invested .' 

Receipts: 

Annual  dues 

930.00 
881.46 

Subscriptions 

Reprints  and  separates 

722.42 
500.00 
281.88 

_._-_. 

*' 

C<Kitrlbution 

Transfer fro*n  P^llinFS fund .......r 

* 

TnttfiTAftt  An  InvMtiniintA                                                  .... 

100.00 
106.22 
35.67 

r^mtrlhntlim  i>f  W.  W.  K^Mn,  third  lnftalhn«nt.    .1 

Refund         ' 

Total 

Disbursements: 

Salary,  managing  editor ,.,,,,,.-- 

4,513.11 

3,166.73 

750.00 

2,864.43 

215.00 

110  M 

Printing  and  distributing ...,.,.. 

Expenses.  Boston  office. ......T,-r.r....n. 

F'^cpenses,  Washington  office. r.,..-. 

Balance  Dec.  31, 1919: 

Cash 563.70 

Invested --- 

1,301.73  1 

1,865.00 

Total 

1 

4,513.11 

3,166.73 
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Accounts  toith  individual  funds  Jan.  1  to  Dec.  31, 1919 — Continued. 


Smith  ftmd. 

Watson  fond. 

• 

Income. 

Caiiital. 

Income. 

$1,087.91 
1,108.75 
1,182.44 

Capital. 

Balance,  Jan.  1, 1919: 

n«ih - 

1683.95 

3,088.50 

60S.  26 

13.75 

Invested..  ..... 

iio,ooaoo 

24,996.25 

Total. . .                  ... 

3,321.71 

io,ooaoo 

3,374.10 

25,000.00 

DfabuTBenients: 

Grants...                      .  . 

1,300.00 
16.50 

65.16 

992.44 
1,000.00 

Accnwd  hitf^nist  on  bonds  DunAiast^ r 

. 

Adjustment  on  sale  of  bonds 





Balance  Dec.  31, 1919: 

Gash 

1,289.21 
2,032.50 



588.75 

Invested..  .  .            

io,ooaoo 

24,476.26 

Total 

3,381.71 

io,ooaoo 

3,374.10 

25,ooaoo 

.     

Thompson  fund. 

Income. 

Capital. 

K«ceipts,  flpom  Mrs.  Mary  Clark  Thompson: 

Cash , . 

SI,  000. 00 

Invested > 

sio,ooaoo 

Total 

1,000.00 

10,000.00 

Balance,  Dec.  31, 1919: 

Cash...                                               

1,000.00 

Invested 

10,000.00 

Total 

1,000.00 

10,000.00 

NATIONAL  RESEARCH  COUNCIL. 
The  work  of  the  National  Research  Coiincil  during  1919  was  sup- 
ported   by    funds   derived    from    various   sources.      The    amounts, 
sources,  and  general  purposes  of  these  funds  were  in  the  main  as 
follows  : 

(1)  The  sum  of  $85,000  was  received  from  the  Carnegie  Corpora^ 
tion  of  New  York  through  the  Carnegie  Institution  of  Washington 
and  $15,000  was  received  directly  from  the  Carnegie  Corporation 
of  New  York  for  the  general  expenses  of  maintenance  of  the  Na- 
tional Research  Council. 

(2)  From  the  Rockefeller  Foundation  the  following  amounts  were 
received  and  disbursed: 

For  the  division  of  medical  sciences  the  sum  of  $9,396.95  was  re- 
ceived and  disbursements  for  this  purpose  of  $11,943.78  were  made. 

The  sum  of  $19,680.75  was  received  for  national  research  fellow- 
ships and  the  sum  of  $12,222.86  was  expended  for  this  purpose. 
166503'— 20— S.  Doc.  238, 66-2 10 
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For  the  division  of  physical  sciences  the  sum  of  $9,016.80  was  re- 
ceived and  disbursements  for  this  purpose  amounted  to  $5,016.80. 

(3)  From  the  Greneral  Education  Board  the  following  amounts 
were  received  and  disbursed : 

For  the  mental  rating  of  school  children  the  sum  of  $24,756.47  was 
received  and  the  sum  of  $20,865.87  was  disbursed  for  this  purpose. 

For  special  work  to  be  carried  on  by  the  division  of  educational 
relations  the  sum  of  $2,500  was  received  and  the  sum.  of  $897.^ 
expended  for  this  purpose. 

(4)  The  sum  of  $40,274.71  was  contributed  by  the  Government 
through  the  Council  of  National  Defense  and  expended  for  govern- 
mental activities  of  the  National  Research  Council. 

The  sum  of  $5,802.84  was  received  froin  the  Government  through 
the  Ordnance  Bureau  of  the  War  Department,  and  this  same  sum 
was  expended  for  experimental  work  on  a  new  type  of  gun. 

RECEIPTS  AND  DISBURSEMENTS  OP  THE  NATIONAL  RESEARCH 

COUNCIL,  JAN.  X  TO  DEC.  31.  1919. 

SSCSIPT8. 

Balance,  reported  Jan,  1, 1919 $12,875.76 

Oarried,  Dec  SI,  1918,  on  tbe  books  of  the  National 
Academy  under  tbe  beading  "National  Research 
Ooundl": 

Gash  uninvested $1, 059. 84 

Cash  invested 1,805.00 

2,924.84 

9,960,92 

Rockefeller  Foundation : 

Medical  siclences 1—  9,396.95 

National  research  fellowships 19,680.75 

Physical  sciences 9, 016. 80 

Genotil  Education  Board: 

Mental  rating  of  schodl  dfdldren 24, 756. 47 

Division  of  educational  relations 2, 500. 00 

Carnegie  Corporation  of  New  York : 

Through  the  Carnegie  Institution  of  Washington..  85, 000. 00 

Direct 15, 000. 00 

Ck>vernnient : 

National  Research  Council 40,274.71 

Rice  gun 6, 802. 84 

Reimbursements 12, 594. 72 

Bfiscellaneous  receipts 1, 859. 00 

225,882.24 

*Interest  on  investment 100.00 

*Refund,  National  Academy  of  Sciences 35. 67 

•Contribution,  W.  W.  Keen 106. 22 

Total 241.89 

•These  items  are  taken  up  In  section  devoted  to 
National  Academy  of  Sciences,  under  heading  *' Na- 
tional Research  Council." 

Total —    235,833.16 
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DISBUStSVBMTt. 

**'■■*"'■'                                                              Joe  8e»  1»10.  DeeTSl*  1919. 

General  relations ^.54 

nL  State's   relations $40a22 

IV.  Educational  relations: 

General    maintenance 54.64  613.21 

General  Education  Board 897.56 

V.  Research  extension 401.54  375.46 

:     ¥1.  Research  information  service 5. 813. 19  235. 45 

VII.  Physical  sciences: 

Traveling  expenses,  etc 5,016.80 

General   maintenance 872.64  264.72 

VIII.  Engineering 15,485.39  251.42 

Office  expenses 93.20 

Salaries.  Rice  gun  experiments 336.50 

IX.  Chemistry 2,794.50  387.98 

X.  Geology  and  geography 986.80  86.16 

XI.  Medical  sciences: 

Rockefeller  Foundation 11,943.78 

Gaieral  maintenance 839.18 

XII.  Biology  and   agriculture 4.313.68  604.39 

XIII.  Anthropology  and  psychology 654.04 

Trustees  for  the  publication  of 
Physical  and  Chemical  Con- 
stants   272. 50 


Total 42.980.20    10,998.24 

$68, 978. 44 

C^eneral  Education  Board,  mental  rating  of  school  children 20. 865. 87 

National  research  fellowships 12,222.86 

Executive  board 11, 363. 13      1, 760. 31 

Contingent 58. 15 


Total 11, 421. 28      1, 760.  31 


General  and  office  expenses 12,347.23      7.422.89 

Salaries 26, 093. 71    58, 572. 75 


Total 38,440.94    65,995.64 


13, 181. 59 


104, 436.  58 


Cash  on  hand  Dec.  31,  1919: 

Carnegie   Corporation 6,^69. 81 

Rockefeller  Foundation — 

Medical  sciences 7,825.82 

Physical   sciences 4, 000.  00 

Research    fellowships -      7, 457.  89 

Gaieral  Education  Board — 

Division  of  educational  relations 1,602.44 

Mental  rating  of  school  children  (This  item  is 
included  in  the  balance  of  $16,922.65  on  the 
books  of  National  Academy,  see  p.  140) 3, 891. 86 
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Oh  deiM)8lt  with  Nntioiinl  AcHdemJ-  6t  Sciences  I)«*.  31, 
1919: 

Invested-. . ___._.«=»_4. $1,865.00 

Uninvested - 1,301.73 

Total - 3,108.73 

♦These  items  are  taken  up  in  section  devoted  to  National  Acad- 
emy under  heading  **  National  Research  Council,"  see  p.  144. 


Total $286, 838. 16 

F.  L.  Ransome,  Treasurer, 
January  15,  1920. 
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REPORT  OF  THE  AUDITING  COMMITTEE. 

Washington,  D.  C,  Janvary  16,  19W, 
We  have  employed  the  Capital  Audit  Co.  to  scrutinize  and  report 
on  the  treasurer's  books.  We  accepted  the  certifications,  dated  Janu- 
ary 14,  1920,  of  the  American  Security  iS:  Trust  Co.  regarding  notes 
on  deposit  for  collection  owned  by  the  Academy,  and  bonds  owned 
by  the  Academy  pledged  as  collateral  security  for  an  advance  of 
funds  on  account  of  the  building  site ;  we  have  examined  the  securities 
and  papers  contained  in  the  box  of  National  Academy  of  Sciences  at 
the  vault  of  the  American  Security  «>c  Trust  Co.  We  find  them  to 
correspond  to  the  list  checked  bv  the  auditing  ccmimittee  on  January 
15, 1919,  except  as  modified  by  transactions  of  the  year  1919  reported 
by  the  Capital  Audit  Co..  and  excepting  the  bonds  held  as  collateral 
as  above.  We  find  that  the  coupons  due  in  1919  have  been  cut  and 
accounted  for,  and  those  due  tJanuary  1.  1920,  are  detached  and  are 
accounted  for  by  appropriate  entries  in  the  pass  books.  We  find 
that  interest  on  loans  has  been  accounted  for,  including  the  interest 
on  the  Upshur  not(»  mentioned  in  the  repoit  of  January  15,  1919,  as 
retained  by  litigation.  (Correspondence  between  vouchers,  pass  books, 
and  accounts  of  the  treasurer  is  certified  by  the  Capital  Audit  Co. 
We  find  the  balance  reported  by  the  treasurer  as  of  December  31, 
1919,  to  accord  with  the  statement  of  the  American  Security  &  Trust 
Co.  and  with  the  cheek  book,  except  for  certain  outstanding  checks 
to  the  amount  of  $712.50  listed  by  the  treasurer  and  verified  by  the 
Capital  Audit  Co. 

In  addition  to  the  financial  statement  of  the  treasurer  covering  the 
accounts  of  the  National  Academy  proper  there  is  also  a  statement 
of  the  accounts  of  the  National  Research  Cvouncil,  whose  funds  are 
deposited  in  various  separate  accounts  to  the  credit  of  the  Academy. 
These  accounts  have  been  included  in  the  report  of  the  Capital  Audit 
Co.  We  find  that  the  treasurer's  balance  as  of  December  31,  1919, 
agrees  with  the  statements  of  the  American  Security  &  Trust  Co.  and 
of  Riggs  National  Bank  for  these  accounts. 

L.  ().  How- ARD. 

C.  E.  Mendenhall. 
David  White. 
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CONSTITUTION  OF  THE  NATIONAL  ACADEMY. 

As  amended  and  adopted.  April  17,  1872,  and  further  amended  April  20,  1875; 
April  21,  1881;  April  19,  1882;  April  18,  1883;  April  19,  1888;  April  18,  1895; 
April  20,  1899;  April  17,  1902;  April  18,  1906;  November  20,  1906;  April  17, 
1907 ;  November  20,  1907 ;  April  20,  1911 ;  April  16,  1912 ;  April  21,  1915. 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Ck)ngress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  amendments  to  said  act 
approved  July  14, 1870,  June  20, 1884,  and  May  27, 1914,  the  National 
Academy  of  Sciences  adopts  the  following  amended  constitution  and 
rules : 

ARTICLE  I.— OP  MEMBERS. 

Section  1.  The  academy  shall  consist  of  members,  honorary  mem- 
bers, and  foreign  associates.  Members  must  be  citizens  of  the  United 
States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  meetings 
of  the  academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  honorary  members 
by  a  vote  of  the  academy. 

Sec.  3.  The  academy  may  elect  50  foreign  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communicat- 
ing papers  to  the  academy,  but  shall  take  no  part  in  its  business,  shall 
not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  academy. 

ARTICLE  II.— OF  TH^  OFFICERS. 

Section  1.  The  officers  of  the  academy  shall  be  a  president,  a  vice 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  four  years,  by  a  majority  of 
votes  present,  at  the  first  stated  meeting  after  the  expiration  of  the 
current  terms,  provided  that  existing  officers  retain  their  places  until 
their  successors  are  elected.    In  case  of  a  vacancy,  the  election  for 
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four  years  shall  be  held  in  the  same  manner  at  the  meeting  when  such 
vacancy  occurs,  or  at  the  next  stated  meeting  thereafter,  as  the 
academy  may  direct.  A  vacancy  in  the  oflSce  of  treasurer  or  home 
secretary  may,  however,  be  filled  by  appointment  of  the  president  of 
the  academy  until  the  next  stated  meeting  of  the  academy. 

Sec.  2.  The  oflScers  of  the  academy,  together  with  six  members  to  be 
elected  by  the  academy,  shall  constitute  a  council  for  the  transaction 
of  such  business  as  may  be  assigned  to  them  by  the  constitution  or  the 
icademy. 

Sec.  3.  The  president  of  tlie  academy,  or,  iu  case  of  his  absence  or 
inability  to  act,  the  vice  president,  shall  preside  at  the  meetii?^  of  the 
academy  and  of  the  council ;  shall  name  all  committees  except  sudi  as 
are  otherwise  especially  provided  for;  diall  refer  investigations  re- 
quired by  the  Government  of  the  United  States  to  members  especially 
conversant  with  the  subjects  and  report  thereon  to  the  academy  at  its 
meeting  next  ensuing;  and,  with  the  <x>Hndl,  ^ail  direct  the  general 
business  of  die  acadwny. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments 
not  members  of  the  academy. 

The  president  shall  be,  ex  officio,  a  member  of  all  committees  em- 
powered to  consider  questions  referred  to  the  academy  by  the  Grov- 
ernment  of  the  United  States. 

S«c.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  acticm 
to  the  academy  at  one  of  the  stated  meetings  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  Qominations  for 
membership,  ajid  of  all  proposed  amendments  to  the  constitution. 

It  shall  be  the  duty  of  the  home  secretary  to  keep  the  minutes  of 
each  business  and  scientific  session,  and  after  approval  to  enter  tiiese 
upon  the  permanent  records  of  .the  academy. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  academy,  giving  such  bond  and  fumighing  such  vouchers  .as  the 
coimcil  may  require.  He  shall  collect  all  dues,  assessments,  and  sid>- 
scriptions,  and  keep  jq.  set  of  lM)pks  showing  a  full  account  of  receipts 
and  disbursements  and  the  condition  of  all  funds  of  the  academy.  He 
shall  be  the  custodian  of  the  corporate  seal  of  tJie  academy. 

ARTICLE  m.*-OP  THE  4IBBTIMa9. 

Section  1.  That  the  academy  shall  hold  one  stated  meeting,  called 
the  annual  meeting,  in  April  of  each  year  in  the  city  of  Washington, 
and  another  stated  meeting,  called  the  autumn  meeting,  at  a  place 
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to  be  determined  by  the  council.  The  council  shall  also  have  power 
to  fix  the  date  of  each  meeting. 

Special  business  meetings  of  the  academy  may  be  called,  by  order 
of  eight  members  of  the  council,  at  such  place  and  time  as  may  be 
designated  in  the  call. 

Special  scientific  meetings  of  the  academy  may  be  held  at  times  and 
places  to  be  designated  by  a  majority  of  t^e  council. 

Ssa  2.  The  names  of  the  members  present  at  each  ses^n  of  a 
meeting  shall  be  recorded  in  the  minutes,  and  the  members  present 
at  any  session  shall  constitute  a  quorum  for  the  transaction  of  busi- 
ness. 

Sbg.  3.  Scientific  sessions  of  the  academy,  unless  otherwise  ordered 
by  a  majority  of  the  memb^:s  present,  shall  be  open  to  the  public: 
sessions  for  the  transaction  of  business  shall  be  closed. 

Sbc.  4.  Stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  meetings  of  the  academy  and  four  members  shall 
constitute  a  quorum  for  the  transaction  of  business.  Special  meet- 
ings of  the  council  may  be  convened  at  the  call  of  the  president  and 
two  members  of  the  council,  or  of  four  members  of  the  council. 

Skc.  5.  No  member  whose  dues  are  in  arrears  shall  vote  at  any 
business  meeting  of  the  acad^ny. 

ARTICLE  IV.— OF  ELECTIONS  AND  RESIGNATIONS. 

Section  1.  All  elections  of  officers  and  members  shall  be  by  ballot, 
and  each  election  shall  be  held  separately. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed  by 
the  academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  election  of  the  six  members  of  the  coimcil  shall  be  as 
follows: 

At  the  annual  meeting  in  April,  1907,  six  members  of  the  council 
to  be  elected,  of  whom  two  shall  serve  for  three  years,  two  for  two 
years,  and  two  for  one  year,  their  respective  terms  to  be  determined 
by  lot.  Each  year  thereafter  the  terms  of  two  members  shall  expire, 
and  their  successors,  to  serve  for  three  years,  shall  be  elected  at  the 
annual  meeting  in  each  year. 

Sec.  4.  The  academy  shall  be  divided  by  the  council  into  sections 
representing  the  principal  branches  of  scientific  research.  Each  sec- 
tion shall  elect  its  own  chairman,  who  shall  serve  for  three  years. 
The  chairman  shall  be  responsible  to  the  academy  for  the  work  of 
his  section. 

Nominations  to  membership  in  the  academy  shall  be  made  in  writ- 
ing and  approved  by  a  majority  of  the  members  of  the  section  on  the 
branch  of  research  in  which  the  person  nominated  is  eminent,  or  by 
a  majority  of  the  council  in  case  there  is  no  section  on  the  subject. 
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The  nomination  shall  be  sent  to  the  home  secretary  by  the  chairman 
of  the  section  before  January  1  of  the  year  in  which  the  election  is 
to  be  held,  and  each  nomination  shall  be  accompanied  by  a  list  of 
the  principal  contribiitions  of  the  nominee  to  science.  This  list  shall 
be  printed  by  the  home  secretaiy  for  distribution  among  the  members 
of  the  academy. 

Sec.  5.  Election  of  members  shall  be  held  at  the  annual  meeting  in 
Washington  in  the  following  manner:  There  shall  be  two  baUots— 
a  prefei'ence  ballot,  which  may  be  prepared  either  before  or  at  Hie 
annual  meeting,  and  must  be  transmitted  to  the  home  5?ecretary,  and 
a  final  ballot,  to  be  taken  at  the  meeting. 

Preference  ballot. — Each  member  may  inscribe  on  a  ballot  not  more 
than  15  names  of  nominees  selected  from  the  submitted  list.  A  list 
of  the  nominees  shall  then  be  prepared,  on  which  the  names  shall  be 
entered  in  the  order  of  the  number  of  votes  received  by  eax^h.  In  case 
two  or  more  nominees  have  the  same  number  of  votes  on  this  pref- 
erence list,  the  order  in  which  they  shall  be  placed  on  the  list  shall 
be  determined  by  a  majority  vote  of  members  present. 

Fimal,  hallot, — A  vote  shall  first  be  taken  on  the  nominee  who  ap- 
X)ears  first  on  the  preference  list,  and  he  shall  be  declared  elected  if 
he  receive  two-thirds  of  the  votes  cast  and  not  less  than  25  votes  in 
all.  A  vote  shall  then  be  taken  in  similar  manner  on  the  nominee 
standing  second  on  the  preference  list,  and  so  on  until  all  the  nomi- 
nees on  the  preference  list  shall  have  been  acted  on,  or  until  15  nomi- 
nees shall  have  been  elected,  or  until  the  total  membership  of  the 
academy  shall  have  reached  250. 

Not  more  than  15  members  shall  be  elected  at  one  annual  meeting. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

Sec.  6.  Every  member-elect  shall  accept  his  membership,  person- 
ally or  in  writing,  before  the  close  of  the  next  stated  meeting  after 
the  date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has 
formally  notified  him  of  his  election,  his  name  shall  not  be  entered 
on  the  roll  of  members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  the  council  and 
may  be  elected  at  the  annual  meeting  by  a  two-thirds  vote  of  the 
members  present. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  academy  and  the 
signatui-es  of  the  officers,  shall  be  sent  by  the  appropriate  secretary  to 
each  member  on  his  acceptance  of  membership,  and  to  foreign  asso> 
ciates  on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  academy. 

Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  suc- 
cessive years,  the  treasurer  shall  report  the  fact  t6  the  Council,  which 
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may  report  the  case  to  the  academy  with  the  I'ecommendation  that  the 
p&raon  thus  in  arrears  be  declared  to  have  forfeited  his  membership. 
li  this  recommendation  be  approved  by  two-thirds  of  the  members 
present,  the  said  person  shall  no  longer  be  a  member  of  the  academy 
and  his  name  shall  l>e  dropped  from  the  roll. 

ARTICLE  V.--SCIENTIFIC  COMMUNICATIONS.  PUBLICATIONS,  AND  REPORTS. 

Section  1.  Communications  on  scientific  subjects  shall  be  read  at 
scientific  sessions  of  the  academy,  and  papers  by  any  member  may  be 
read  by  the  author  or  by  any  other  member,  notice  of  the  same  having 
been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  academy  may  read  a  paper  from  a  per- 
son who  is  not  a  member,  and  shall  not  be  considered  responsible  for 
the  facts  or  opinions  expressed  by  the  author,  but  shall  be  held 
responsible  for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of  the 
council  or  of  the  committee  of  an-angements. 

Sec.  3.  The  academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  scientific  memoirs,  biogiaph- 
ieal  memoire,  and  reports. 

The  proceedings  shall  include  the  transactions  of  the  academy, 
brief  original  announcements  of  the  results  of  scientific  investiga- 
tions made  by  members  of  the  academy  or  others,  together  with  short 
original  articles  giving  a  comprehensive  survey  of  the  more  impor- 
tant scientific  researches  currently  made  by  American  investigators, 
and  other  mattei's  of  general  scientific  interest. 

The  scientific  memoirs  shall  provide  opportunity  for  the  publica- 
tion of  longer  and  more  detailed  scientific  investigations. 

The  biographical  memoirs  shall  contain  an  appropriate  record  of 
the  life  and  work  of  deceased  members  of  the  academy. 

An  annual  report  shall  be  presented  to  Congress  by  the  president 
and  shall  contain  the  annual  reports  of  the  treasurer  and  the  auditing 
committee,  a  suitable  summary  of  the  reports  of  the  committees  in 
•charge  of  trust  funds,  and  a  record  of  the  activities  of  the  acad^ny 
for  the  calendar  year  immediately  preceding,  and  other  appropriate 
matter.  This  report  shall  be  presented  to  Congress  by  the  president 
after  authorization  by  the  council.  It  shall  also  be  presented  to  the 
acad^ny  at  the  annual  meeting  next  following. 

The  treasurer  shall  prepare  a  full  report  of  the  financial  affaii*s  of 
the  academy  at  the  end  of  the  fiscal  year.  This  report  shall  be  sub- 
mitted to  the  council  for  approval  and  afterwards  presented  to  the 
^tcad^ny  at  the  annual  meeting.     . 

Sbc.  4.  Propositions  for  investigations  or  reports  by  the  academy 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
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by  the  Government  of  the  United  States,  which  shall  be  acted  on  1^ 
the  president,  who  will  in  such  cases  report  their  results  to  the  Grov- 
ernment  as  soon  as  obtained  and  to  the  aead^ny  at  its  next  following 
stated  meeting. 

Sec.  5.  The  advice  of  the  academy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

ARTICLE  VL— OP  THE  PROPERTY  OP  THE  ACADEMY. 

Section  1.  All  investments  and  reinvestments  of  either  principal 
or  accumulations  of  income  of  the  trust  and  other  funds  of  the 
academy  shall  be  made  by  the  treasurer,  with  the  approval  of  the 
finance  committee,  in  the  corporate  name  of  the  academy,  in  the  man- 
ner and  in  the  securities  designated  or  specified  in  the  instruments 
creating  the  several  funds,  or,  in  the  absence  of  such  designation  or 
specification,  in  bonds  of  the  United  States  or  of  the  several  States, 
or  in  bonds  or  notes  secured  by  first  mortgages  on  real  estate,  in 
investments  legal  for  savings  banks  under  the  laws  of  Massachiisetts 
or  New  York,  or  in  other  bonds  recommended  to  the  treasurer  by  the 
fiscal  advisers  of  the  academy. 

The  treasurer  may  invest  the  capital  of  all  trust  funds  of  the 
academy  which  are  not  required  by  the  instruments  creating  sudi 
funds  to  be  kept  separate  and  distinct,  in  a  consolidated  fund,  and 
shall  apportion  the  income  received  from  such  consolidated  fund 
among  the  various  funds  composing  the  same  in  the  proportion  that 
each  of  said  funds  shall  bear  to  the  total  amount  of  funds  so  in- 
vested ;  provided,  however,  that  the  treasurer  shall  at  all  times  keep 
accurate  accounts  showing  the  amount  of  each  trust  fund,  the  pro- 
portion of  the  income  from  the  consolidated  fund  to  which  it  is  en- 
titled, and  the  expenses  and  disbursements  properly  chargeable  to 
such  fund. 

Sec.  2.  The  council  shall  at  its  annual  meeting  in  each  year  desig- 
nate one  bank  or  trust  company  in  Washington,  D.  C,  and  one  in 
New  York  City  to  act,  when  requested  by  the  treasurer,  as  the  fiscal 
*  advisers  of  the  academy. 

Sec.  3.  The  treasurer  shall  have  authority,  with  the  approval  of 
the  finance  committee,  to  sell,  transfer,  convey,  and  deliver  in  the 
corporate  name  and  for  the  benefit  of  the  academy  any  stocks,  bonds, 
or  other  securities  standing  in  the  corporate  name. 

Sec.  4.  No  contract  shall  be  binding  upon  the  academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  5.  The  assessments  required  for  the  support  of  the  acad^ny 
shall  be  fixed  by  the  academy  on  the  recommendation  of  the  conndl 
and  shall  be  payable  within  the  calendar  year  for  which  they  are 
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ARTICLE  VII.— OP  TRUST  FUNDS  AND  THBIR  ADMINI^RATION. 

Section  1.  Devises,  bequests,  donations,  or  gifts  having  for  their 
object  the  promotion  of  science  or  the  welfare  of  the  academy  may 
be  accepted  by  the  council  for  the  academy.  Before  the  acceptance 
of  any  such  trust  the  council  shall  consider  the  object  of  the  trust  and 
all  conditions  or  specifications  attaching  thereto.  The  council  shall 
make  a  report  of  its  action  to  the  academy. 

Sec.  2.  Medals  and  prizes  may  be  established  in  accordance  with 
the  provisions  of  trusts  or  by  action  of  the  academy. 

Sec.  3.  Unless  otherwise  provided  by  the  deed  of  gift,  the  income 
of  each  trust  fund  shall  be  applied  to  the  objects  of  that  trust  by  the 
action  of  the  academy  on  the  recommendation  of  a  standing  com- 
mittee on  that  fund. 

article  VIII.— of  ADDITIONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  meeting  of  the  academy.  Notice  of  a  proposition  for  such 
a  change  must  be  submitted  to  the  council,  which  may  amend  the 
proposition,  and  shall  report  thereon  to  the  academy.  Its  report 
shall  be  considered  by  the  academy  in  committee  of  the  whole  for 
amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  meeting,  and  if  it  receives  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 
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RULES. 


(In  accordance  with  a  resolution  of  the  academy,  talcen  at  its  meeting  ou 
April  21,  1915,  the  rules  are  arranged  In  groups  and  each  group  Is  num- 
bered to  correspond  with  the  article  of  the  constitution  to  which  It  relates.  )r 

I.  '"} 

1.  The  holders  of  the  medal  for  eminence  in  the  application  of 
science  to  the  public  welfare  shall  be  notified,  like  members,  of  the 
meetings  of  the  academy,  and  invited  to  participate  in  its  scientific 
sessions. 

11. 

1.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  academy,  and  shall  at  once  report  them  to  the  council  for  its  con- 
sideration. •" 

2.  The  home  secretary  shall  be  the  custodian  of  all  books,  appa- 
ratus, archives,  and  collections  not  explicitly  assigned  to  other  care. 

3.  The  home  secretary  shall  keep  a  record  of  all  grants  of  money 
or  awards  of  prizes  or  medals  made  from  trust  funds  of  the  academy. 
The  record  for  each  giant  of  money  shall  include  the  following 
items: 

1.  Xame  of  fund. 

2.  Date  and  number  of  the  grant. 

3.  Name  and  address  of  recipient. 

4.  Amount  of  grant  and  date  or  dates  of  payment. 

5.  Purpose  of  grant. 

6.  Record  of  report  of  progress. 

7.  Resulting  publications. 

4.  The  treasurer  shall  keep  the  home  secretary  informed  of  all 
inrarrants  received  from  directors  of  trust  funds  not  controlled  by  the 
academy  and  of  the  date  or  dates  of  payment  of  all  warrants. 

5.  The  treasurer  is  authorized. to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  department  requesting  the  in- 
vestigation for  reimbursement  to  the  academy. 
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6.  The  treasurer  is  authorized  to  act  as  the  treasurer  ex  officio  of 
the  National  Research  Council. 

7.  The  treasurer  shall  have  the  assistance  of  a  salaried  and  bonded 
officer,  the  bursar,  who  shall  be  chosen  by  the  finance  committee  and 
be  directly  responsible  to  the  treasurer. 

ni. 

1.  The  annual  meeting  of  the  academy  shall  begin  on  the  fourth 
Monday  of  April.  At  the  business  sessions  of  the  academy  the  order 
of  procedure  shall  be  as  follows: 

(1)  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice  president 

(2)  Roll  of  members  called  by  home  secretary  (first  session  of  the  meeting 
only). 

(3)  Minutes  of  the  preceding  session  read  and  approved. 

(4)  Stated  business. 

(5)  Reports  of  president,  secretaries,  treasurer,  and  committees. 

(6)  Business  from  council. 

(7)  Other  business. 

2.  The  rules  of  order  of  the  academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  otherwise  provided  by  the  constitution 
or  rules  of  the  academy. 

3.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon  open 
nomination. 

4.  At  each  meeting  the  president  shall  announce  the  death  of  any 
members  since  the  preceding  meeting.  As  soon  as  practicable  there- 
after he  shall  designate  a  member  to  write — or  to  secure  from  some 
other  source  approved  by  the  president^ — a  biographical  notice  of 
each  deceased  member. 

5.  A  local  conmiittee  of  five  members,  appointed  for  each  meeting, 
and  the  home  secretary  shall  together  constitute  the  conmiittee  of 
arrangements,  of  which  the  home  secretary  shall  be  chairman. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  prepare 
the  scientific  program  for  the  annual  meeting,  and  for  this  purpose  it 
shall  be  empowered  to  solicit  papers  from  members  or  others.  It 
shall  also  be  empowered  to  ascertain  the  length  of  time  required  for 
reading  papers  to  be  presented  at  the  scientific  sessions  of  the  acad- 
emy, and,  when  it  appears  advisable,  to  limit  the  time  to  be  occupied 
in  their  presentation  or  discussion. 

The  committee  of  arrangements  shall  meet  not  less  than  two  months 
previous  to  each  meeting.  It  shall  prepare  the  detailed  program  of 
each  day,  and  in  general  shall  have  charge  of  all  business  and  scientific 
arrangements  for  the  meeting  for  which  it  is  appointed. 
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IV. 

1.  The  term  of  service  of  each  chairman  of  a  section  shall  be  three 
years,  to  date  from  the  closing  session  of  the  April  meeting  next 
following  his  election.  Chairmen  of  sections  shall  be  chosen  by  mail 
ballot,  the  member  receiving  the  highest  number  of  votes  ca^  to  be 
deemed  elected.  It  shall  be  the  duty  of  each  retiring  chairman  to 
conduct  the  election  of  his  successor  and  to  report  the  result  of  the 
election  to  the  home  secretary  before  the  April  meeting  at  which  his 
term  of  service  expires.  Should  any  section  fail  to  elect  a  chairman 
before  November  1,  the  president  is  empowered  to  appoint  a  tem- 
porary chairman  to  serve  until  the  April  meeting  next  following. 
No  chairman  shall  be  eligible  for  reelection  for  two  consecutive 
terms. 

2.  The  chairman  of  each  section  of  the  academy  shall  submit  to 
the  membei-s  of  his  section,  not  later  than  November  1  of  each  year, 
a  ballot  containing  the  names  of  all  those  persons  who  received  not 
less  than  two  votes  in  the  nominating  ballot  of  the  preceding  year 
and  of  any  other  persons  who  were  newly  proposed  for  consideration 
at  that  time.  Each  member  of  the  section  shall  be  expected  to  re- 
turn this  ballot  to  the  chairman  within  two  weeks  with  his  signature 
and  with  crosses  placed  against  the  names  of  those  persons  whom 
he  is  prepared  to  indorse  for  nomination.  Each  member  may  also 
write  upon  the  ballot  in  a  place  provided  for  the  purpose  any  new 
names  which  he  desires  to  have  included  in  the  ballot  to  be  submitted 
to  the  section  in  the  following  year.  The  vote  resulting  from  this 
ballot  shall  be  regarded  as  informal. 

The  chairman  shall  then  submit  to  the  members  of  his  section  a 
new  ballot  showing  the  results  of  the  informal  vote ;  and  each  mem- 
ber shall  be  expected  to  return  this  ballot  to  the  chairman  with  his 
signature  and  with  crosses  placed  against  the  names  of  those  persons 
whom  he  will  indorse  for  nomination.  In  order  to  secure  an  ade- 
quate number  of  nominations,  the  chairman,  when  necessary,  shall 
obtain  by  personal  solicitation  a  fuller  vote  of  his  section  or  shall 
submit  to  the  section  a  supplementary  formal  ballot. 

The  chairman  shall  then  certify  to  the  home  secretary,  prior  to 
January  1,  the  names  of  those  persons  who  have  been  voted  for  on 
the  formal  ballots  by  a  majority  of  the  members  of  the  section,  and 
shall  furnish  him  a  list  of  the  publications  of  these  nominees,  as 
required  by  the  constitution. 

3.  Nominations  for  membership  shall  give  the  full  name,  residence, 
and  the  official  positions  successively  held  by  the  candidate,  in  addi- 
tion to  the  list  of  his  contributions  to  science  required  by  the  con- 
stitution. 
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4.  Preference  ballots  for  election  of  members  shall  be  sealed  in  a 
blank  envelope,  which  shall  be  inclosed  in  another  bearing  the  name 
of  the  sender,  and  which  shall  be  addressed  to  the  home  secretary. 
Such  envelopes  shall  be  opened  only  by  the  tellers.  If  in  any  case 
the  tellers  are  unable  to  determine  who  cast  a  ballot,  or  if  the  latter 
contains  more  names  than  are  to  be  voted  for,  the  ballot  shall  be 
I'ejected,  but  minor  defects  in  a  ballot  shall  be  disregarded  when 
the  intent  of  the  voter  is  obvious. 

5.  All  discussions  of  the  claims  and  qualifications  of  nominees  at 
meetings  of  the  academy  shall  be  held  strictly  confidential,  and  re- 
marks and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  academy  at  the  time  of  the  discussion. 


1.  The  publication  of  the  proceedings  shall  be  under  the  general 
charge  of  the  council,  which  shall  have  final  jurisdiction  upon  aU 
questions  of  policy  relating  thereto.  The  preparation  of  the  pro- 
ceedings for  publication  shall  be  intrusted  to  an  editorial  board. 
This  board  shall  consist  of  a  chairman  and  a  managing  editor,  both 
of  whom  shall  be  appointed  by  the  council  for  definite  terms  of 
service;  of  the  home  secretary  and  foreign  secretary  ex  op^is^  and 
of  a  body  of  associate  editors  representing  the  various  branches  of 
science  which  are  to  be  included  in  the  scope  of  the  proceedings. 
The  managing  editor,  who  may  be  a  nonmember  of  the  academy, 
shall  receive  a  salary,  which  shall  be  fixed  by  the  council.  It  shall 
be  the  duty  of  the  managing  editor  to  prepare  the  proceedings  in 
detail  for  publication ;  but  the  chairman  of  the  editorial  board  shall 
decide,  in  consultation  with  the  managing  editor,  in  regard  to  the 
acceptance,  rejection,  or  substantial  modification  of  papers  offered 
for  publication.  The  associate  editors  shall  be  appointed  by  the 
council,  upon  recommendation  of  the  chairman  of  the  editorial  board, 
for  a  period  of  three  years,  one-third  of  them  retiring  annually. 
The  home  secretary  and  the  foreign  secretary  shall  be  responsible  for 
the  distribution  of  the  proceedings  in  their  respective  fields. 

2.  Memoirs  may  be  presented  at  any  time  to  the  home  secretary, 
who  shall  report  the  date  of  their  reception  at  the  next  session ;  but 
no  memoir  shall  be  published  unless  it  has  been  read  or  presented  bv 
title  before  the  academy. 

Before  publication  all  biographical  and  scientific  memoirs  must  be 
referred  to  the  committee  on  publication,  who  may,  if  they  de^n  best, 
refer  any  memoir  to  a  special  committee  appointed  by  the  president 
to  determine  whether  the  same  should  be  published  by  the  academy. 

8.  Memoirs  shall  date,  in  the  records  of  the  academy,  from  the 
date  of  their  presentation  to  the  Academy,  and  the  order  of  their 


Digitized  by 


Google 


RULES. 


165 


presentation  shall  be  so  arranged  by  the  secretary  that,  so  far  as 
may  be  convenient,  those  upon  kindred  topics  shall  follow  one 
another. 

4.  Tlie  annual  report  of  the  treasurer  shall  contain : 

(1)  A  concise  statement  of  the  source,  object,  and  amount  of  all  trust  funds 
of  the  Academy. 

(2)  A  condensed  statement  of  receipts  and  expenditures. 

(3)  A  statement  of  assets  and  liabilities. 

(4)  Accounts  with  individual  funds. 

(5)  Such  other  matter  as  he  considers  appropriate. 

5.  The  accounts  of  the  treasurer  shall,  between  January  1  and  Jan- 
uary 15  of  each  year,  be  audited  by  a  committee  of  three  members  to 
be  appointed  by  the  president  at  the  autumn  meeting  of  the  Academy. 
It  shall  be  the  duty  of  the  auditing  committee  to  verify  the  record  of 
receipts  and  disbursements  maintained  by  the  treasurer  and  the  agree- 
ment of  book  and  bank  balances;  to  examine  all  securities  in  the 
custody  of  the  treasurer  and  to  compare  the  stated  income  of  such 
securities  with  the  receipts  of  record ;  to  examine  all  vouchers  cover- 
ing disbursements  for  account  of  the  Academy  and  the  authority 
therefor  and  to  compare  them  with  the  treasurer's  record  of  expen- 
ditures ;  to  examine  and  verify  the  account  of  the  Academy  with  each 
trust  fund.  The  auditing  committee  may  employ  an  expert  account- 
ant to  assist  the  committee  in  the  examination  of  the  books  of  the 
treasurer.  The  annual  report  of  the  treasurer  shall  be  published 
with  that  of  the  president  to  Congress.  The  reports  of  the  treasurer 
and  auditing  committee  shall  be  presented  to  the  Academy  at  the 
annual  meeting. 

VI. 

1.  All  apparatus  and  other  materials  of  permanent  value  pur- 
chased with  money  from  any  grant  from  a  trust  fund  shall  be  the 
property  of  the  Academy  unless  specific  exception  is  made  in  the 
grant  or  by  subsequent  action  of  the  coimcil  or  the  directors  of  the 
trust  fund  concerned.  Receipts  for  all  such  property  shall  be  signed 
by  the  grantee  and  shall  be  forwarded  to  the  home  secretary.  All 
apparatus  and  unused  material  of  value  acquired  in  this  way  shall  be 
delivered  to  the  home  secretary  on  completion  of  the  investigation 
for  which  the  grant  was  made,  or  at'  any  time  on  demand  of  the 
council,  and  the  home  secretary  shall  give  an  appropriate  release 
therefor. 

2.  The  books,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authori2?ed  to  employ  a  clerk  to  take  charge  of  them. 
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3.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
sliall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
markings  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed  upon 
objects  not  admitting  of  the  stamp. 

4.  The  fiscal  year  of  the  Academy  shall  end  on  December  31  of  each 
year. 

5.  The  standing  committee  on  finance  shall  consist  of  the  president 
of  the  Academy  ex  officio,  the  treasurer  ex  officio  as  chairman,  and 
two  members  to  be  appointed  annually  by  the  president. 

That  a  budget  committee  on  the  expenses  of  the  National  Academy 
and  the  National  Research  Council,  to  consist  of  the  president  of  the 
Academy,  the  chairman  of  the  National  Research  Council,  and  the 
treasurer  of  the  National  Academy  of  Sciences  and  the  National  Re- 
search Council,  be  appointed  and  the  president  of  the  Academy  act  as 
chairman. 

VII. 

1.  Standing  committees  of  the  Academy  on  trust  funds  the  income 
of  which  is  applied  to  the  promotion  of  research  shall  consist  of  three 
or  five  members.  In  order  to  secure  rotation  in  office  in  such  com- 
mittees, when  not  in  conflict  with  the  provisions  of  the  deeds  of  gift, 
the  term  of  service  on  a  committee  of  three  members  shall  be  three 
years;  on  a  committee  of  five  members  the  term  shall  be  five  years. 

2.  The  annual  reports  of  the  committees  on  research  funds  shall,  so 
far  as  the  Academy  has  authority  to  determine  their  form,  give  a  cur- 
rent number  to  each  award,  stating  the  name,  position,  and  address 
of  the  recipient;  the  subject  of  research  for  which  the  award  is  made, 
and  the  sum  awarded ;  and  in  later  annual  reports  the  status  of  the 
work  accomplished  under  each  award  previously  made  shall  be  an- 
nounced, until  the  research  is  completed,  when  announcement  of  its 
completion  and,  if  published,  the  title  and  place  of  publication  shall 
be  stated,  and  the  record  of  the  award  shall  be  reported  as  closed. 

vni. 

1.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or  re- 
pealed on  the  written  motion  of  any  two  members,  signed  by  them, 
and  presented  at  a  stated  meeting  of  the  Academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 
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ORGANIZATION  OF  THE  ACADEMY,  1919-20. 


Expiration 
or  term. 

Walcott,  Charles  D.,  President April,  1923 

M1CHEL8ON,  A.  A.,  Vice  Pr&Hdent April,  1923 

Hale,  Geoboe  E.,  Foreign  Secretary April,  1922 

Abbot,  C.  O.,  Home  Secretary April,  1923 

Ransome,  F.  L.,  Treasurer April,  1923 

ADDITIONAL  MEMBERS  OP  COUNCIL. 

19x7— xgao. 
Conk  UN,  E.  G.  Noyes,  A.  A. 

X9i8-Z9ax. 
Pkabl,  Raymond  Howell,  W.  H. 

X9Z9~Z932. 
CaRTY,   J.   J.  D0NAIJ)80N,   H.   H. 

SECTIONS. 

z.  MATHEMATICS. 

IliBKHOFF,  G.  D.  Moore,  E.  H.  White,  H.  S. 

Buss,  G.  A.  Osgood,  W.  F.  (Chairman,  1922) 

BoLZA,  OsKAB  Story,  W.  E.  Wilczynskt,  E.  J. 

Dickson,  L.  E.  Van  Vleck,  E.  B. 

Kasner,  Edward  Veblen,  Oswald 

a.  ASTRONOMY. 

Abbot,  C.  G.  C'omstock,  G.  C.  Moui.ton,  F.  R. 

Adams,  W.  S.  Curtis,  H.  D.  Russell,  H.  N. 

AiTKEN,  R.  G.  Etjcin,  W.  L.  Schlesinoer,  Frank 

Barnard,  E.  E.  Frost,  E.  B.  Seabes,  F.  H. 

Campbell,  W.  W.  Hale,  G.  E. 

(Chairman,  1917-1920)  I-euschneb,  A.  O. 

S.  PHYSICS. 

Ames,  J.  S.  Mendelhall,  C.  E.  Stratton,  S.  W. 

B.wus,  Carl  Mendenhall,  T.  C.  Thomson,  Elihu 

Bell,  A.  G.  Merritt,  Ernest  Trowbridge,  Augustus 

Bridoman,  p.  W.  Michelson,  A.  A.  Trowbridge,  John 

Bumstead,  H.  a  Millikan,  R.  A  Webster,  A.  G. 

Crew,  Henry  Nichols,  E.  F.  Wiij30n,  Edwin  B. 
Hall,  E.  H.                              (Chairman,  1917-1920)   Wood,  R.  W. 

Hastings,  C.  S.  Nichols,  E.  L.  Woodward,  R.  S. 

llAYFORD,   J.   F.  rUPIN,    M.    I. 

TOYMAN,  Theodore  Rosa,  E.  B. 
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AiiBOT,  H.  L. 

(^ABTY,    J.    J. 

DrNN,  Gang 

( sicting  Cha  iiin  an ) 

Baxter,  G.  P. 
BOGERT,  M.  T. 
boltwood,  b.  b. 
Chandler,  G.  F. 
Clarke,  F.  W. 
Franklin,  E»  C. 
Gomherg,  Mosks 
GoocH,  F.  A. 
Hillebrand,  W.  F. 
Jackson,  C.  L. 


4.  BNQINEBRINQ. 

DURAND,  W.  F. 
I'ltEEMAN,   J.   R. 

Howe,  H.  M. 

5.  CHEMISTRY. 

Johnson,  Treat  B. 
Langmuib,  Irving 
Lewis,  G.  N. 
Michael,  Arthur 

MORLEY,  E.  W. 
Morse,  H.  N. 
Notes,  A.  A. 
NOYES,  W.  A. 

(Chairman,  1919-1922) 
Osborne,  T.  B. 

6.  GEOLOGY  AND  PALEONTOLOGY. 


JEWETT,  F.  B. 

Squier,  G.  O. 
Taylor,  D.  W. 


Remsen,  Ira 
RiCH.UtDS,  T.  W. 
Smith,  Alexander 
Smith,  Edgar  F. 
Stieoutz,  Julius 
Wells,  H.  L. 
Whitney,  W.  R. 


Bkanner,  J.  C.  Day,  A.  L. 

Chamberlin,  T.  C.  Iddings,  J.  P. 

Clarke,  J.  M.  Kemp,  J.  F. 

{Chairman,  1918-1921)  Lindoren,  Waldemar 

Cross,  Whitman  Merriam,  J.  C. 

Daix,  W.  H.  Osborn,  H.  F. 

Dana,  E.  S.  Pumpelly,  Raphael 

Davis,  W.  M.  Ransoms,  F.  L. 


Bailey,  L.  H. 
Britton,  N.  L. 
Campbell,  D.  H. 
Coulter,  J.  M. 
Good  ale,  G.  L. 

Allen,  J.  A. 
Calkins,  G.  N. 
Castle,  W.  E. 
Con  KLIN,  E.  G. 
Davenport,  C.  B. 
Donaldson,  H.  H. 
Forbes,  S.  A. 
Harrison,  R.  G, 
Herrick,  C.  J. 


Abet^  J.  J. 
Benedict,  F.  G. 
Cannon,  W.  B. 
Chittenden,  R.  H. 
Councilman,  W.  T. 
Cushino,  Harvey 
Flexner,  Simon 
FoLiN,  Otto 
Halsted,  W.  S. 


7.  BOTANY. 
Harper,  R.  A. 
Osterhout,  W.  J.  V. 
Sargent,  C.  S. 
Setchell,  W.  A- 


Reid,  H.  F. 
Schuchert,  Charles 
Scott,  W.  B. 
Ulrich,  E.  O. 
Walcott,  C.  D. 
White,  Da\td 


Smith.  Erwin  F. 

{Chairman,  1918-1921) 
Thaxter,  Roland 
Trelease,  William 


8.  ZOOLOaY   AND  ANIMAL   MORPHOLOaY. 


Howard,  L.  O. 
Jennings,  H.  S. 

LiLLIE,  F.  R. 
Mark,  E.  L. 
Mayor,  A.  G. 
Merriam,  C.  H. 
Morgan,  T.  H. 

{Chairman,  1919-1922) 
Morse,  E.  S. 

9.  PHYSIOLOGY  AND  PATHOLOGY. 


Parker,  G.  H. 
Pearl,  Raymond 
RiDGWAY,  Robert 
Verrill,  a.  E. 
Wheeler,  W.  M. 
Wilson,  Edmund  B. 


Hektoen,  Ludvig 
Henderson,  L.  J. 
Howell,  W.  H. 
Hunt,  Reid 
.loNEs,  Walter 
Levene,  p.  a.  T. 
Loeb,  Jacques 
LusK,  Graham 
Mkltzer,  S.  J. 


Mendel,  L.  B. 

{Chairman,  1919-t!f22y 
Prudden,  T.  M. 
Smith,  Theobald 
Vaughan,  V.  C. 
Welch,  W.  H. 
Wood,  H.  C. 
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xo.  ANTHROPOLOGY  AND  PSYCHOLOGY. 

Boas,  Franz  Fewkes,  J.  W.  Holmes,  W.  H. 

Cattell,  J.  McK.  (Acting  CJuiirman)      Thorndike,  E.  L. 

Dewey,  John  Hall,  G.  S. 

STANDING  committees! 

ON  WEIGHTS,  MEASURES.  AND  COINAGE. 

Mendenhall,  T.  C.  (Chairman)  Michelbon,  A.  A.  Morley,  E.  W. 

Webster,  A.  G.  Woodward,  R.  S. 

ON  SOLAR  RESEARCH. 

Hale,  G.  E.  (Chainnan).  Campbell,  W.  W.  Michelson,  A.  A. 

Nichols,  E.  L. 

ON  PUBLICATION. 

The  President.  The  Home  Secret  \ry.  Rosa,  B.  B. 

EDITORIAL  BOARD  OP  THE  PROCEEDINGS. 

Peakl,  Raymond  (Chairman),  Abbot,  C.  G.  (Home  Secretary). 

Wilson,  Edwin  B.   (Managing  Editor),     Hale,  G.  E.  (Foreign  Secretary). 
Clabke,  J.  M.,  1921.  Hknderson,  L.  J.,  1922.      :Moore,  E.   H.,  1920. 

I>av.  a.  L.,  1922.  Jennings,  H.  S.,  1921.        Noyes,  W.  A.,  1921. 

Dttnn,  Gano.  1922.  I.oeb,  Jacques,  1920.  Osterhout,  W.  J.  V.,  1922. 

Frost,  E.  B.,  1920.  Merriam,  J.  C,  1922.  Thorndike,  E.  L.,  1920. 

Hektoen,  Ludvio,  1921.      Miixikan,  R.  A.,  1921.        Wheeler,  W.  M.,  1920. 

ON  COLLECTION  OF  HISTORICAL  PORTRAITS,  MANUSCRIPTS, 
INSTRUMENTS,  ETC. 

Walcott,  C.  D.   (Chairman),  Clarke,  F.  W.  Hale,  G.  E. 

.    Meltzer,  S.  J.  PUPIN,  M.  I. 

FINANCE  COMMITTEE. 

ftANSOME,  F.  L.  (Chairman).  Cross,  Whitman.  Dunn.  Gano. 

Walcott,  C.  D. 

TRUST  FUNDS. 

THE  BACHB  FUND. 
[$59,000.] 

Researches  in  physical  and  natural  science. 
I''uost,  E.  B.  (Chairman).  Harrison,  R.  G.  Webster,  A.  G. 

THE  WATSON  FUND, 
r  $25,000.] 

Watson  medal  and  the  promotion  of  astronomical  research. 
LiuscHNER,  A.  O.   (Chairman).  Comstock,  G.  C.  Elkin,  W.  L. 

THE  HENRY  DRAPER  FUND. 
[$10,000.] 

Draper  medal  and  Investigations  in  astronomical  physics.     . 
Campbell,  W.  W.  (Chairman),  1924.        Abbot,  C.  G.,  1921.        Ames,  J.  S.,  1920. 
Hale,  G.  E.,  1923.  Michelson,  A.  A.,  1922. 
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THE  J.  LAWRENCE  SMITH  FUND. 

[$10,000.1 

J.  Lawrence  Smith  medal  and   investigations  of  meteoric  bodies. 
MoRLEY,  B.  W.  {Chairman),  1924.    Dana,  E.  S.,  1923.    Cross,  Whitman,  1922, 
Leuschner,  A.  O.*,  1920.  Wood,  R.  W.,  1921. 

THE  BARNARD  MEDAL.' 

Meritorious  service  to  science. 

NoYES,  A.  A.  (Chairman),  Campbell,  W.  W.  Nichols,  E.  F. 

Morgan,  T  H.  Richards,  T.  W. 

THE  BENJAMIN  APTHORP  GOULD  FUND. 

[$20,000.] 

Researches  in  astronomy. 
Moulton,  p.  R.  (Chairman),  Barnard,  E.  E.  Woodward,  R.  S. 

THE  WOLCOTT  QIBBS  FUND. 

[$5,545.50.] 

Chemical  research. 
Jackson,  C.  L.  (Chairtuan),  Richards,  T.  W.  Smith,  Edgar  F. 

THE  COMSTOCK  FUND. 

[$12,406.02.1 

Researches  in  electricity,  magnetism,  and  radiant  energy. 

Nichols,  E.  L.  (Chairman),  1923.  Millikan,  R.  A.,  1921.  Whitnby,  W.  R.,1924. 

Thompson,  Elihu,  1920.  Webster,  A.  G.,  1922. 

THE  MARSH  FUND. 
[$19,500.] 

Original  research  in  the  natural  sciences. 

Merriam,  J.  C.  (Chairman),  1922.  Dana,  E.  S.,  1020. 

Schucheet,  Charles,  1921. 

THE  AGASSIZ  FUND. 

[$50,000.] 

General  uses  of  the  Academy. 

THE  MURRAY  FUND. 

[$6,000.] 

Agassiz  medal  and  contributions  to  oceanography. 
Dall,  W.  H.  (Chairman),  1921.      Davis,  W.  M.,  1922.      Parker,  G.  H.,  192a 

^  Every  five  years  the  committee  recommends  the  person  whom  they  consider  most  de- 
serving of  the  medal,  and  upon  the  approval  of  the  academy  the  name  of  the  nominee  is 
forwarded  to  the  tmstees  of  Columbia  University,  who  administer  the  Barnard  Medal 
Pond. 
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THE  MARCELLUS  HARTLEY  FUND. 
[$1,200.] 

Medal  for  eminence  in  tlie  application  of  science  to  the  public  welfare. 

Notes,  A.  A.  {CMirman),  1922,  Stbatton,  S.  W.,  1922. 

Okborx,  H.  p..  1921.      Pttptn,  M.  I.,  1921.       Smith,  Theobald,  1920. 

Webster,  A.  G.,  1920. 

THE  MART  CLARK  THOMPSON  FUND. 

[$10,000.] 

Medal  for  most  important  ser\ices  to  geology  and  paleontology. 
Clabke,  J,  M.  (Chairman),  1922.      Dunn,  Gano,  1920.      Osbobn,  H.  F.,  1921. 

THE  JOSEPH  HENRY  FUND. 

To  assist  meritorious  investigators,  especially  in  the  direction  of  original 
research. 

The  sum  of  $40,000  was  contributed  by  Fairman  Rogers,  Joseph  Patterson, 
George  W.  Childs,  and  others,  as  an  expression  of  their  respect  and  esteem 
for  Prof.  Joseph  Henry.  This  amount  was  deposited  with  the  Pennsylvania  Co. 
for  the  Insurance  of  Lives  and  Granting  Annuities  in  Trust,  with  authorization 
to  collect  the  income  thereon  and  to  pay  over  the  same  to  Prof.  Joseph  Henry 
daring  his  natural  life,  and  after  his  death  to  his  wife  and  daughters,  and  after 
the  death  of  the  last  survivor  to  **  deliver  the  said  fund  and  the  securities  in 
which  it  shall  then  be  invested  to  the  National  Academy  of  Sciences,  to  be 
thenceforward  forever  held  in  trust  under  the  name  and  title  of  the  'Joseph 
Henry  fund.* " 
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DECEMBER  31,   19x9. 

Date  of 
electSoD. 

Abbot,  Charles  Grektxy Smithsonian  Institution,  Washington,  D.  C.  1915 

Abbot,  Henry  L.,  U.  S.  A 23  Berkeley  St,,  Cambridge  58,  Mass,  1872 

Abel,  John  Jacob Johns  Hopkins  University,  Baltimore,  Md.  1912 

Adams,  Walter  Sydney Solar  Observatory  Office,  Pasadena,  Calif,  1917 

AiTKEN,  Robert  Grant Lick  Observatory,  Mount  Hamilton,  Calif,  1918 

AixEN,  J.  Asaph American  Museum  of  Natural  History,  N,  Y,  City,  1876 

Ames,  Joseph  S Johns  Hoitkins  University,  Baltimore,  Md,  1909 

Bailey,  Liberty  Hyde Ithaca,  N,  Y.  1917 

Barnard,  E.  E Yerkes  Observatory,  WiUiams  Bay,  Wis.  1911 

Barus,  Carl Brown  University,  Providence,  R.  I,  1892 

Baxter,  Gregory  Paul T.  J,  Coolidge,  jr.,  Mem,  Lab,,  Cambridge,  Mass.  1916 

Bell,  A.  Graham 1331  Connecticut  Ave.,  Washington,  D,  C.  1883 

Benedict,  Francis  Gano Nutrition  Laboratory,  Boston  17,  Mass.  191-1 

BiRKfioFF.  George  David Harvard  University,  Cambridge,  Mass,  1918 

Bi.isR,  Gilbert  Ames University  of  Chicago,  Chicago,  JU.  1916 

Boas,  Franz Columbia  University,  Ncto  York  City,  1900 

Bogbrt,  Marston  Taylor ^ Columbia  University,  New  York  City.  1916 

Boltwood,  B.  B Yale  University,  New  Haven,  Conn.  1911 

BoLZA,  OsKAR Reichsgrafenstr.  10,  Freiburg,  Germany,  1909 

Branner,  John  C Stanford  University,  California.  1905 

Bridgman,  Percy  Williams Jefferson  Phys.  Lab.,  Cambridge,  Mass.  1918 

Britton,  Nathaniel  Lord New  York  Botanical  Gardens,  N.  Y.  City.  1914 

Bumstead,  Henry  Andrews Yale  University,  New  Haven,  Conn.  1913 

Calkins,  Gary  Nathan ^ Columbia  University,  New  York  City.  1919 

Campbell,  D.  H Stanford  University,  California,  1910 

Campbell,  William  W Lick  Observatory,  Mount  Hamilton,  Calif.  1902 

Cannon,  Walter  Bradford Harvard  University,  Cambridge,  Mass.  1914 

Carty,  John  J Am.  Telegraph  and  Telephone  Co.,  N.  Y,  City.  1917 

Castle,  Wiixiam  Ernest \1S6  Payson  Road,  Belmont,  Mass.  1915 

Cattell,  James  McK Garrison,  N.  Y.  1901 

Chamberlin,  Thomas  C University  of  Chicago,  Chicago,  JU.  1903 

Chandler,  Charles  F Columbia  University,  New  York  City.  1874 

Chittenden,  Russell  H Sheffield  Scientific  School,  New  Haven,  Conn.  1890 

Clarke,  F.  W U.  S.  (Geological  Survey,  Washington,  D.  C.  1909 

Clarke,  J.  M State  Museum,  Albany,  N.  Y.  1909 

COMSTOCK,  George  C Washburn  Observatory,  Madison,  Wis.  1899 

CoNKLiN,  E.  G Princeton,  N.  J.  1908 

Coulter,  J.  M University  of  Chicago,  Chicago,  lU.  1909 

Councilman,  William  T Harvard  Medical  School,  Boston,  Mass.  1904 

Crew,  Henry Northicestem  University,  Evanston,  III,  1909 

Cross,  Whitman 2138  Bancroft  Place,  Washington,  D.  C.  1908 

Curtis,  Herer  Doust Lick  Observatory,  Mount  Hamilton,  Calif,  1919 

CusHiNG,  Harvey Harvard  UniverHty,  Cambridge,  Mass.  1917 
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Dalt^  William  H f^mith>tovi<in  Institution,  ^yfn*hinfJt(y^^,  J).  C.  1897 

Dana,  Edward  S Yale  UnirerHty,  New  Haven,  Conn.  1884 

Davenpout,  Charles  B Cold  Spring  Harbor,  N.  Y.  1912 

PA\as,  William  Morris 5/  Haicthoi-n  St.,  Cambridge  38,  Mass.  1904 

Day,  Arthur  L 'Coming  Glass  Works,  Coming.  N.  Y.  1911 

Dewey,  John Columbia  University,  New  York  City.  1910 

Dickson,  Leonard  E University  of  Chicago,  Chicago,  III.  1913 

Donaldson,  Henry  Herbert Wistar  Institute  of  Anatomy,  Phila.,  Pa.  1914 

Dunn,  Gano 48  Exchange  Place,  New  York  City.  1919 

Durand,  William  Frederick Lelaiid  Stanford  University,  Calif.  1917 

Elkin,  William  L Yale  University  Observatory,  New  Haven,  Conn.  1895 

Fkwkes,  Jesse  Walter Bureau  of  American  Ethnology,  Wash.,  D.  C.  1914 

Flexner,  Simon Rockefeller  Institute,  New  York  City.  1908 

FoLiN,  Otto Harvard  Medical  School,  Boston,  Mass.  1916 

Forbes,  Stephen  Alfred Urbana,  III.  1918 

Franklin,  Edward  Curtis Stanford  University,  California.  1914 

Freeman,  John  Ripley Providence.  R.  I.  1918 

Frost,  Edwin  B Yerkes  Observatory,  Williams  Bay,  Wis.  1908 

Gomberg,  Moses University  of  Michigan,  Ann  Arbor,  Mich.  1914 

Gooch,  Frank  A 291  Edwards  St.,  New  Haven,  Conn,  1897 

GooDALE,  George  h Harvard  University,  Cambridge,  Mass.  1890 

Hale,  George  E Solar  Observatory  Offlee,  Pasadena,  Calif.  1902 

Hall,  Edwin  H Harvard  University,  Cambridge,  Mass.  1911 

HAI.L,  Granville  Stanley Clark  University,  Worcester,  Mass.  1915 

Halsted.  William  Stewart JoJms  Hopkins  Med.  Softool,  Baltimore,  Md.  1917 

Harper,  R.  A Columbia  University,  New  York  City.  1911 

Harrison,  Ross  G Yale  University,  New  Haven,  Conn.  1913 

Hastings,  Charles  S Yale  University,  Netc  Haven,  Conn.  1889 

Hayford,  John  F Northwestern  University,  Evanston,  III.  1911 

Hektoen,  Ludvio 629  South  Wood  St.,  Chicago,  III.  1918 

Henderson,  Lawrence  Joseph Harvard  University,  Cambridge,  Mass.  1919 

Herrick,  Charles  Judson University  of  Chicago,  Chicago,  III.  1918 

Hillebrand,  William  F Bureau  of  Standards,  Washington,  D.  C.  1908 

Holmes,  Witxiam  H U.  S.  National  Museum,  Washington,  D.  C.  1905 

Howard,  Leland  Ossian U.  S.  Dept.  of  Agriculture,  Washington,  D.  C.  1916 

Howe,  Henry  Marion Broad  Brook  Road,  Bedford  Hills,  N.  Y.  1917 

Howell,  Wilmam  HSchool  of  Hygiene  and  Public  Health,  Baltimore,  Md.  1905 

Hunt,  Reid Harvard  Medical  School,  Boston,  Mass.  1919 

Iddings,  Joseph  P U.  S.  Geological  Survey,  Washington,  D.  C.  1907 

Jackson,  Charu^s  L 383  Beacon  St.,  Boston,  Mass.  1883 

Jennings,  Herbert  Spencer Johns  Hopkins  University,  Baltimore,  Md.  1914 

Jewett,  Frank  Baldwin Western  Electric  Co.,  New  York,  N.  Y.  1918 

Johnson,  Treat  Baldwin Yale  University,  New  Haven,  Conn.  1919 

Jones,  Walter Johns  Hopkins  University,  Baltimore,  Md.  1918 

Kasneb,  Edward Columbia  University,  New  York  Ci^y,  1917 

Kemp,  James  F Columbia  University,  New  York  dig.  1911 

Langmuir,  Irving Gen.  Electric  Co.,  Schenectady.  N.  Y.  1918 

Leuschner,  Armin  O University  of  California,  Berkeley.  Calif.  1913 

TjEVENE.  Phcebus  Aaron  Theodor Rockefeller  Institute,  New  York  City.  1916 

Lewis,  Gilbert  N University  of  California,  Berkeley.  Caiif.  1913 

LiLLiE,  Frank  Rattray University  of  Chicago,  Chicago,  ill.  1915 

Lindgren,  Wau)Emar Mass.  Inst,  of  Technology,  Cambridge,  Mass.  1909 
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Date   of 
election. 

LoEB,  jAcvtucs Rockefeller  Institute,  New  York  City.  1910 

LusK,  Graham Cornell  University  Medical  College,  New  York  City.  1915 

Lyman,  Theodobe Harvard  University,  Cambridge,  Moms,  1917 

Mabk,  Edwabd  L 109  Irving  St.,  Cambridge,  Mass.  1903 

Mayor,  Alfred  Goldsborough -276  Nassau  8t,,  Princeton,  N.  J.  1916 

Meltzer,  Samuel  James Rockefeller  Institute,  New  York  City.  1912 

Mendel,  Lafayette  B 262  Cctnner  St.,  New  Haven,  Conn.  1913 

Mendenhall,  Charles  Elwood University  of  Wisconsin,  Madison,  Wis.  1918 

Mendenhall,  Thomas  C 329  North  Chestnut  St.,  Ravenna,  Ohio.  1887 

MERRLA.M,  C.  Hart 1919  16th  St.,  Washington,  D.  C.  190-J 

Merrlam,  John  Campbell University  of  California,  Berkeley,  Calif.  1918 

Merritt,  Ernest Cornell  University,  Ithaca,  N.  Y.  1914 

Michael,  Arthur 219  Parker  St.,  Newton  Center,  Ma^s.  188a 

Michelson,  Albert  A University  of  Chicago,  Chicago,  III.  1888 

MiLLTKAN,  Robert  Andrews Univ>ersity  of  Chicago,  Chicago,  III.  1015 

Moore,  Eliakim  H University  of  Chicago,  Chicago,  IlL  1901 

Morgan,  T.  H Columbia  University,  New  York  Ctty.  1900 

MoRLEY,  Edward  W West  Hartford,  Conn.  1897 

Morse,  Edward  *S Salem,  Mass.  1876 

Morse,  Harmon  N Johns  Hopkins  University,  Baltimore,  Md.  1907 

Moulton,  p.  R University  of  Chicago,  Chicago,  III.  1910 

Nichols,  Edward  L Cornell  University,  Ithaca,  N.  Y.  1901 

Nichols,  Ernest  F Yale  University,  New  Haven,  Conn.  1908 

NOYES,  Arthu-r  a Mass.  Inst,  of  Technology,  Cambridge,  Mass.  190j 

NoYES,  William  A University  of  IlUnois,  Urbana,  IlL  1910 

Okborn,  H.  P American  Museum  of  Natural  History,  New  York  City.  1900 

Osborne,  T.  B. Agricultural  Experiment  Station,  New  Haven,  Conn.  1910 

Osgood,  William  Pogg Harvard  University,  Cambridge,  Mass.  1904 

OsTERHouT,  WiNTHROP  JoHN  Vanleuven —fi^arvord  Univ.,  Cambridge,  Mass.  1919 

Parker,  Qeorge  H 16  Berkeley  St.,  Cambridge,  Mass.  1913 

Pearl,  Raymond 625  St.  Paul  St.,  Baltimore,  Md.  1916 

Prudden,  T.  Mitchell Columbia  University,  New  York  City.  1901 

Pumpeixy,  Raphael Gibbs  Avenue,  Newport,  R.  I.  1872 

PuPiN,  Michael  I Columbia  University,  New  York  City.  1905 

Ransome,  Frederick  Leslie U.  S.  Geological  Survey,  Washington,  D.  C.  1914 

Reid,  H.  Fielding Johns  Hopkins  University,  Baltimore,  Md.  1912 

Remsen,  Ira Johns  Hopkins  University,  Baltimore,  Md.  1SS2 

Richards,  Theodore  W Wolcott  Gibbs  Mem.  Lab.,  Cambridge,  Mass.  IS^ 

RiDGWAY,  Robert 1030  South  Morgan  St.,  Olney,  lU.  1917 

Rosa,  Edward  B Bureau  of  Standards,  Washington,  D.  C.  191.1 

Russell,  Henry  Norris Princeton  University,  Princeton,  N.  J.  191S 

Sargent,  Charles  S Arnold  Arboretum,  Jamnica  Plain,  Mass.  1895 

ScHLESiNGER,  FRANK Allegheny  Observatory,  Allegheny,  Pa.  1916 

Schuchert.  Charles Yale  University,  New  Haven,  Conn.  1910 

Scott,  Wiloam  B Princeton  University,  Princeton,  N.  J.  1906 

Seares,  Frederick  HANLEY__Mown<  Wilson  Observatory,  Pasadena,  Calif.  1919 

Setchell,  William  Albert University  of  California,  Berkeley,  CaUf.  1919 

Smith,  Alexander Columbia  University,  New  York  City.  1915 

Smith,  Edgar  F University  of  Pennsylvania,  Philadelphia.  Pa.  1809 

Smith,  Erwin  F Bureau  of  Plant  Industry,  Washington,  D.  C.  1913 

Smith,  Theobald Princeton,  X.  J.  190S 

Squier,  George  OwEN-_C/iief  Signal  Officer  U.  S.  Army,  M'ashington,  D.  C.  1919 
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Stibqlitz,  Julius University  of  Chicago,  Chicago,  lU,  1911 

Story,  William  E Clark  University,  Worcester,  Mass,  1908 

Stbatton,  Samuel  Wesley Bureau  of  Standards,  Washington,  D.  C,  1917 

Taylob,  David  Watson Department  of  the  Navy,  Washington,  D,  C,  191S 

Thaxter,  Roland Harvard  University,  Camtbridge,  Mass,  1912 

Thomson,  Blihu Stcampscott,  Mass,  1907 

Thorndike,  Edward  Lee Columbia  University,  New  York  City,  1917 

Treleasb,  William__: '. University  of  Illinois,  Urbcma,  III.  1902 

Trowbridge,  Agustus Princeton  University,  Princeton,  N,  J,  1919 

Trowbridge.  John Harvard  University,  Cambridge,  Mass.  1878 

Ulrich,  Edward  Oscar U.  S,  Geological  Survey,  Washington,  D,  C,  1917 

Van  Vleck,  E.  B ' University  of  MHsconsin,  Madison,  Wis,  1911 

Vaughan,  Victor  Clarence University  of  Michigan,  Ann  Arbor,  Mich.  1915 

Veblen,  Oswald Princeton  University,  Princeton,  N,  J.  1919 

Verbiix,  a.  E 53  Rolston  St.,  WhitneyvUJe,  Conn.  1872 

Walcott,  Charles  D Smithsonian  Institution,  Washington,  D.  C.  1896 

Webster,  Arthlti  G Clark  University,  Worcenter,  Mass.  1903 

Welch,  William  H 807  St.  Paul  St.,  Baltimore,  Md.  1895 

Wells,  Horace  L Yale  University,  New  Haven,  Conn.  1903 

Wheeler,  William  M Harvard  University,  Cambridge,  Mass.  1912 

AVhitb»  David U.  S.  Geological  Survey,  Washington,  D,  C,  1912 

White,  Henby  Seely Vassar  College,  Poughkeepsie,  N,  Y,  1915 

Whitney,  Willis  Rodney General  Electric  Co.,  Schenectady,  N.  Y.  1917 

WiLcziNSKi,  Ernest  Julius University  of  Chicago,  Chicago,  III.  1919 

Wilson,  Edmund  B Columbia  University,  New  York  City.  1899 

Wilson,  Edwin  Bidwell__3/(w«.  Institute  Technology,  Cambridge,  Mass.  1919 

IVooD,  Horatio  C 4107  Chester  Avenue,  Philadelphia,  Pa.  1879 

Wood,  Robert  W Johns  Hopkins  University,  Baltimore,  Md.  1912 

^VooDWAHD,  Robert  S Carnegie  Institution,  Washington,  D.  C.  1896 

HONORARY  MEMBERS. 

Smith,  Sidney  I Yale  University,  New  Haven,  Conn.  1884 

FOREIGN  ASSOCIATES. 

Abrhenius,  S.  a Nobelinstitut,  Stockholm.  1908 

Babbois,  Charles : University,  Lille.  1908 

BR0GGER,  W.  C Universitet,  Christiania.  1903 

I>E  Vries,  Hugo UniversUeit,  Amsterdam,  1904 

Deslandres,  Henri Astrophysical  Observatory,  Meudon.  1913 

Dewar,   Sir  James University,    Cambridge.  1907 

Forsyth,  A.  R Imperial  College  of  Science  and  Technology,  London.  1907 

Geikie,   Sir  Archibald Haslemere,   Surrey.  1901 

Groth,  Paul  von Universitdt,  Munich.  1905 

Heim,    Albert Zurich.  1913 

Humbert,   David Universitdt,   Gotiingen.  3907 

Kapteyn,  John  C Rijks  Universiteit,  Groningcn.  1907 

Klein,  Felix Univesitdt,   Gottingen.  1898 

Kossel,    ALBREtHT Heidelberg.  1913 

Kustner,  Karl  Friedrich Bonn.  1913 

Lankester,  Sir  E.  Ray South  Kensington,  London.  1903 

Larmor,  Sir  Josefh St.  Johns  College,  Cambridge.  1908 

L.ORENTZ,  Hendrie  Anton -Rijks  Universiteit,  Leiden.  1906 
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Date  of 
election 

OsTWALD.  W'lLHELM Gronsbothen,  bei  Leipzig.  19t*'. 

Penck,   Albrecht Vniversitat,    Berlin.  19ft« 

pFEFi-'ER,  WiLHELM Botaniscfic  histitut  dcr  Universitat.  Leipzig.  19u> 

PiCARD,  Charles  ^mile University,   Pari*.  19CKI 

Rutherford,   Sfr  Ernest University,  Manehester.  1911 

Schuster,  Arthur Secretary  o/  the  Royal  Society,  London.  1913 

Seeltoer,  Hugo  Ritter  von Universitdt,  Munich.  190S 

Thomson,  Sir  Joseph University,  Cambridge.  19flS 

Volterra,  Vito Universitd,  Rome.  1911 

Van  der  Waals,  Johannes  D Amsterdam.  1915 

Waldeyer,  Wilhei,m '^^Universitdt,   Berlin.  19ie 

Wolf,  M\x  F.  J.  C Heidelberg.  1913 

WuNDT,  Wit.helm Universitdtj  Leipzig.  1909 

DBCBASBD  MEMBERS. 


Dat«of 
election. 

Date  of 

d€«tlL 

Abbe,  Cleveland 

1878 
1866 

0) 
1918S 

(') 

0) 

(») 
1864 
1876  > 
0)(«) 

0) 
1919« 

0) 

1901 » 
1899 
1883 
1909  s 
1889 

1887  « 
1880  > 
1884 
1868 
1868  > 
1890 

0) 

1888  « 
(>) 

1872 
1908 
1869 
(>) 
1884 
1887 
1872 
1872  « 
1877 
1872 

Oct.   28,l$tf 
Mar.  27,1919 
Dec   14,1S;3 
Nov.  14,191> 
Mar.    2,1*7 
June  25,  IMS 
Feb.  14,l*«r 
Au«.  W.lffC 
May   34,19]« 
Apr.   27,1«W 
May    14,1882 
May      4,1919 
Feb.  11  ISC 

AoAssiz,  Alexander 

AoAsaiz,  Louis 

Atkinson,  Qeoroe  Francis : 

Alexander,  J.  H 

Alexander,  Stephen 

BAnnK,  Alftanper  Pat,la,<' ...           .     . 

B AiRD,  Spencer  F 

Barker,  George  F 

Barnard,  F.  A.  P 

Barnard,  J.  G * 

B  ARRELL,  Joseph 

Bartlett,  W.  H.  C , 

Becker,  George  Ferdinand ' 

- 

Apr.   20,1919 
Feb.    14,1904 

Beecheb,  Charles  Emerson 

"■i 

BiLUNGs,  John  8 ^    

Mar.   11,1913 

B6CHER,  Maxihe 

X   

Sept.  12,191< 

Boss,  Lewis 

^V^. 

Oct.      5, 1912 
Mar.  13^1911 

Bowditch,  Henry  P 

Brewer,  WiLLUM  H ^ 

Nov.     2, 1»10 

Brooks,  WnxiAM  Keith 

^ ! 

Nov.  12,1908 

Brown-Skquard,  Charles  E .....1 

Apr.      2,  ISM 

Brush,  George  Jarvis 

'         \.J 

Feb.      6, 1912 

Casey,  Thomas  L ....1 

Mar.   25,1.««« 

Caswell,  Alexm 

Jan.      8, 1ST7 

Chandler,  Seth  Carlo U... 

Dec    31,1913 

Chauvenet,  WnjjAM 

Dec    13, 1870- 

Clark,  Henry  James 

July      1, 1KT3 

Clark,  WnxiAM  B 

July    27,1917 
Feb.      6,  ISTS 

ComN,JAMES  H 

COFFIN.J.H.C 

^      1 

Jan-      S  1£190 

Comstock,  Cyrus  B 

\ 

Mav   29,  1910 

Cook,  George  H 

\ 

Sept.  22,  1|<89 

COOKE,  JOSIAH  P 

i.... 

Sept.    3,  18&4 

Cope,  Edward  P 

^/... 

Apr.   12,  1897 

CouEs,  Elliott 

*^f. 

Dec.   25,  1899 

Crafts,  James  M 

1 

June  21,  loi 

»  Charter  members,  Mar.  3, 1863. 


«  Biographical  memoirs  have  not  ^*^^  presented. 
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Dat«of 
election. 


Date  of 
death. 


I>lXTON,  J.  C 

1>ANA,  JAMXS  D 

I>Ayn>80N,  Gbobos 

I>AVI8,  CHARLBS  H 

I>BAFER,  H'eNBY 

I>BAPBB,  John  W 

I>T7TTON,  C.  E 

BAD8,  Jambs  B 

BmcoNS,  Samttbl  F « 

Enolemann,  Gborgb 

Farlow,  W.  O 

Fkrbbl,  Whxiah 

Fbasbb,  John  Fbibs 

Oabb,  William  H 

Obnth,  F.  A 

OIBB8,  JOSLAH  WDXABD 

Oibbs,  WOLOOTT 

Oilbbbt,  Oboyb  Karl 

OiLL,  Theodobb  Nicholas 

OiLLiss,  Jambs  Hbltille 

OOODE,  O.  Bbown 

Gould,  Augustus  A 

OouLD,  Benjamin  A 

Orat,Aba 

QUTOT,  Arnold 

Hadlet,  Jambs. » 

Hague,  Arnold 

Haldeman,  S.  S 

Hall,  Asafh. 

Hall,  James 

Hatden,  F.  V 

Hbnbt,  Joseph 

EbLQABD,  Eugene  W 

Hilgard,  Julius  E 

Hill,  Qeoroe  William 

Hill,  Hbnbt  B 

HzTCBOOCK,  Edward 

Holbrook,  J.  E 

Holdbn,  Edward  Singleton.. 

Hubbard,  J.  8 

Hdicphrets,  a.  a 

HXTNT,  T.  STEBT 

Htatt,  Alfheus 

Jambs,  Wiluam* 

Johnson,  S.  W 

Keeler,  J.  E 

Kino,  Clarence 

Ejrtland,  Jared  P 

Lane,  J.  Homeb 

LiANOlet,  Samuel  P 

Laa,  Matthew  Cabet 

Lb  Conte,  John 

Lb  Conte,  John  L 

Lb  Conte,  Joseph 


1  Charter  members,  Mar.  3, 1863. 
*  Biographical  memoirs  have  not  been  presented. 
166503**— 20— S.  Doc.  238, 66-2 12 


1864 

(») 
1874  > 

0) 
1877 
1877 
18843 
1872 
18D2 

0) 

1«79« 
1868 

0) 
1876 
1872 
1879 

0) 

1883> 
1873 

0) 
1888 

0) 
(0  (») 

0) 

0) 
1872 
1885 
1876 
1875 
(0(») 
1873 

0) 
1872 

(0 
1874 
1883 

0) 
1868 
1885 

0) 

0) 

1878  s 
1875 
1003 
1866 
1900 
1876 
1865 
1872 
1876 
1892 
1878 

0) 
I   1875 

s  Resigned  in  1908  or  1909. 


Feb.  2,1889 
Apr.  14,1896 
Deo.  2,1911 
Feb.  18,1877 
Nov.  20,1888 
Jan.  4,1882 
Jan.  4,1912 
Mar.  8,1887 
Mar.  28,1911 
Feb.  4,1884 
June  3,1919 
Sept.  18, 1801 
Oct.  12,1872 
May  30,1878 
Feb.  2,1898 
Apr.  28,1908 
Dec.  9,1908 
May  1,1918 
Sept.  25,1914 
Feb.  9,1865 
Sept.  6,1896 
Sept.  15,1866 
Nov.  26,1896 
Jan.  30,1888 
Feb.  8,1884 
Nov.  14,1872 
May  15,1917 
Sept.  20,1880 
Nov.  22,1907 
Aug.  7,1898 
Dec.  22,1887 
May  13,1878 
Jan.  8,1916 
May  9,1890 
Apr.  16,1914 
Apr.  6, 190S 
Feb.  27,1864 
Sept.  8,1871 
Mar.  16,1914 
Aug.  16,186* 
Dec.  27,1883 
Feb.  12,1892^ 
Jan.  15,1902^ 
Aug.  26,1910 
July  21,190» 
Aug.  12,190a 
Dec.  24,1901 
Dec.  10,1877 
May  3,1880 
Feb.  27,1906 
Mar.  15,1897 
Apr.  29,1891 
Nov.  15,1883 
July    6,1901 
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Date  of 
elMtkn. 


Dat«of 


Lkidt,  JoniFB 

Lrslet,  J.  Petkb 

hmtQVtXEUX,  Lmo 

LONOflTECTfly  Mmt  F 

Looms,  Ellls 

LoTEKXNo,  Joseph 

Ltman,  Theodobs , 

Mahan,  D.  H 

ICall,  Fbahkuk  P 

Mabsb,  O.  P 

Mabsb,  O.  C 

Matee,  Altbed  M 

MSEK,  F.  B 

IfEIOS,  M.  C 

MnroT,  Charles  Sedowick 

l£lTCHELL,  HENRT 

MncBELL,  Snjis  Weib 

MoEOAK,  Lewis  H 

MOBTON,  Henbt 

Nef,  John  Ulric 

Newberry,  J.  8 

Newcomb,  Sdion 

Newton,  H.  A 

Newton,  John 

Norton,  Wn.LiAM  A 

OuvER,  James  E , 

Packard,  A.  8 

Pentieu),  Samitel  L 

Peters,  c.  H.  F 

Peirce,  Benjamins 

PEtROC,  Benjamin  Osgood 

PicKBRiNQ,  Edward  C 

Pierce,  Charles  8aniiaqo  8anders 

PiRssoN,  Louis  V 

POURTALES,   L.  F 

Powell,  John  W 

Putnam,  Frederick  W 

Rodgers,  John 

Rogers,  Fairman , 

RooEBs,  Robert  E.« 

Rogers,  William  A 

Rogers,  William  B.» 

Rood,  Ogden  N 

Rowland,  Henry  A 

royce,  josuh 

rutherpurd,  lewis  m 

Sabine,  Wallace  C.  W 

Saxton,  Joseph 

SCHOTT,  Charles  A 

ScuDDEB,  Samuel  H 

Sellebs,  William 

SILLIMAN,  Bbnj.,  St 

SiLUMAN,  Benj.,  Jr 

Smith,  J.  Lawrence 

Smith,  Richmond  Mayo 

1  Charter  members,  Mar.  3, 1803. 

*  Biographical  memoirs  have  not  been  presented 

•  Resigned  1S73. 


0) 

0) 
1864 

C) 
1873 
1873 
1872 

0) 

1907  ■ 
1806 
1874  « 
1873 
1800 
1805 
1807  > 
1885S 
1865 
1875 
1874 
1004  s 

(}) 
1860' 

0) 
1876 
1873 
1872 
1872 
1900 
1876  « 
0)(») 
1906 
1873« 

1876  « 
1013> 
1873 
1880 
1885  > 

0) 

0) 

1886 

0) 
1865 
1881 
1906* 

0) 
1917« 

0) 

1872 

1877  « 
1873  « 

C) 

0) 
1873 
1890  > 


Apr. 

Jmie 

Oct. 

Dee. 

Ang. 

Jan. 

Sept 

Sept. 

Nov. 

July 

Mar. 

July 

Dee. 

Jan. 

Nov. 

Dec 

Jan. 

Dec. 

May 

Aug. 

Dec. 

July 

Aug. 

May 

Sept. 

Mar. 

Feb. 

Aug. 

July 

Oct. 

Jan. 

Feb. 

Apr. 

Dec. 

July 

Sept. 

Aug. 

May 

Aug. 

Sept. 

Mar. 

May 

Nov. 

Apr. 

Sept. 

May 

Jan. 

Oct. 

July 

May 

Jan. 

Nov. 

Jan. 

Oct. 

Nov. 


i,ioet 

30,1881 
37,LBn 
15,189 
18^1809 

0,1807 
16,1871 
17,1017 
23,1883 
18,18W 
13,1807 
21,1870 

2,1803 
10,1014 

1,1908 

4,1914 
17,1881 

9,1003 
13,1015 

7,1802 
11,1000 
12,1800 

1,1805 
21,1883 
37,1805 
14,1005 
13,1006 
18,1800 

6,1880 
14,1014 

3,1910 
30,1014 

8,1010 
10,1880 
23,1903 
18,1015 

5,1883 
22,1000 

0,1884 

1,1806 
30,1883 
13,1001 
16,1901 
14, 1016 
30,1808 
10, 1919 
20,187) 
31,1001 
17,1011 

a4,ioos 

34,1804 
14,1)885 
12,1883 
11,  1001 


« Dropped—,  reelected  1875. 
•  Dropped  — ,  reelected  1872. 
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Date  of 
election. 


Date  of 
death. 


sti1cp80n,  willum 

Strong,  Thiodobx 

suluvant,  w.  8 

ToBSET,  John 

TOTTEN,  J.  G 

Tbowbbidoe,  Williah  P 

Tkombull,  James  H 

TUCKEBMAN,  EdWAED 

Van  Hise,  C.  B 

Walker,  Francis  A 

Warren,  O.  K. 

Watson,  James  C 

Watson,  Sereno 

Wheeler,  Henrt  Lord 

White,  Charles  A 

Whitman,  C.  O 

Whitney,  Josiah  D.» 

Whitney,  Wiluam  D.» 

WlLUSTON,  SAMXTEL  WeNDELL 

WiNLOCE,  Joseph 

Woodward,  J.  J 

Worthen,  a.  H 

Wright,  Arthur  Williams... 

Wyman,  Jeffries 

Young,  Charles  A 


1868 

0) 
1873 

(0 

G) 
1873 
1873 
1868 
1902  > 
1878 
1876 
1868 
1889 
1909  « 
1889 
1895 
OX*) 
1865  s 
1915t 

C) 
1873 
1872 
1881S 

0) 
1872 


May 
Feb. 
Apr. 
Mar. 
Apr. 
Aug. 
Aug. 
Mar. 
Nov. 
Jan. 
Aug. 
Nov. 
Mar. 
Oct. 
June 
Deo. 
Aug. 
June 
Aug. 
June 
Aug. 
May 
Dec 
Sept. 
Jan. 


26,1872 

1,1809 

80,1873 

10,1873 

22,1804 

12,1802 

5,1807 

15,1886 

19,1918 

5,1897 

8,1882 

23,1880 

0,1892 

30,1914 

29,1910 

0,1910 

19,1896 

29,1894 

30,1918 

11,1875 

17,1884 

6,1888 

19,1915 

4,1874 

3,1908 


1  Charter  members,  Mar.  3, 1863.      *  Biographical  memoes  have  not  been  preseuted.      *  Besigned. 
DBCBASBD  FOREIGN  ASSOCIATES. 


Adams,  J.  C. 
AiBT,  Sib  Geobqe  B. 
Abgelandeb,  F.  W.  a. 
AuwEBs,  G.  F.  J.  Abthttb 
Backlund,  Oskab 
Baeb,  Kabl  Esnest  von 
Ba£yeb,  Adolf  von 
Babbande,  Joachin 
Bkattkont,  L.  £ub  in 
Becquebel,  Hbnbi 
Bebthelot,  M.  p.  B. 
Bebtband,  J.  L.  F. 
boltzmann,  lxjdwig 
Bobnet,  Edouabd 

BOUSSINQAXJLT,   J.  B.   X   D. 
BOVEBI,  Theodob 
Bbattn,  Alexandeb 
Bbswsteb,  Sib  David 
Btjnsen,  Robebt  W. 
Bttbmeisteb,  C.  H.  O. 
Gandolle,  Alphonsb  db 
Catucy,  Abthub 


Ohasles,  Michel 

Chevbeul,  M.  B. 

Clausius,  Rudolph 

CJOBNU,  Alfbed 

Cbookes,   Sib  William 

Dabboux,  Gaston 

Dabwin,  Sib  Geobgs  Howabd 

Dove,  H.  W. 

dxtmas,  j.  b. 

Ehblich,  Paul 

Fabadat,  Michael 

FiSCHEB,  Emil 

Geqenbaub,  Kabl, 

Glyd^n,  Hugo 

Gnx,  Sib  David 

Hamilton,  Sib  William  Rowan 

Helmholtz,  Babon  H.  von 

HOFF,  J.  H.  van't 

HOFMANN,   A,  W. 

HooKEB,  Sib  Joseph  D. 
HuGOiNs,  Sib  William 
Huxley,  T.  H. 
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iBAJhBZ,  CaBLOS 

Janssen,  J. 
Joule,  Jaices  P. 
Kekxtl^,  August 
Kelvin,  Lobd 
EIBCH0F7,  G.  R. 

Koch,  Robert 
KdLLiKEB,  Albert  von 

KOHLRAUSCH,  FRDEDRIOH 

Kbonecker,  Hugo 
Lacaze-Duthiers,  Henri  in 
Leuckabt,  Rudolph 
Lie,  Sophus, 
LiEBiG,  Justus  von 
Lister,  Lord  * 

LoEWY,  Maurice 
LuDWiG,  K.  F.  W. 
Marey,  E.  J. 
Mendel£eff,  D.  I. 
Milne-Edwards,  Hbnbi 
Moissan,  Henri 
Murchison^  Sib  R<h)xrick  L 
Murray,  Sib  John 
Oppolzsr,  Theodore  von 
Owen,  Sib  Richard 
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LETTER  OF  TRANSMITTAL. 


National  Academy  op  Sceenoes, 
Washinffton,  D.  C,  February  4,  1921. 
Sir:  I  have  the  honor  to  transmit  to  you  herewith  the  annual 
report  of  the  president  of  the  National  Academy  of  Sciences  for  the 
year  ending  December  31,  1920. 
Very  respectfully, 

Chables  D,  Walcott,  President. 
Hon.  Thomas  R.  Marshall, 

Vice  President  of  the  United  States. 
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ACT   OF  IirCOBFOBATIOir. 

AN  ACT  To  incorporate  the  National  Academy  of  Sdencee. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assernbledy  That  Louis  Agas- 
siz,  Massachusetts;  J.  H.  Alexander,  Maryland;  S.  Alexander,  New 
Jersey;  A.  D.  Bache,  at  large;  F.  B.  Bamard,f  at  large;  J.  G.  Bar- 
nard, United  States  Army,  Massachusetts;  W.  H.  C.  Bartlett,  United 
States  Military  Academy,  Missouri;  U.  A.  Boyden,*  Massachusetts; 
Alexis  Caswell,  Rhode  Island;  William  Chauvenet,  Missouri;  J.  H. . 
C.  CoflSn,  United  States  Naval  Academy,  Maine;  J.  A.  Dahlgren,' 
United  States  Navy,  Pennsylvania;  J.  D.  Dana,  Connecticut;  Charles 
H.  Davis,  United  States  Navy,  Massachusetts;  Geoi^e  Englemann, 
Saint  Louis,  Missouri;  J.  F.  Frazer,  Pennsylvania,*^  Wolcott  Gibbs, 
New  York;  J.  M.  Giles,*  United  States  Navy,  District  of  Columbia; 
A.  A.  Gould,  Massachusetts;  B.  A.  Gould,  Massachusetts;  Asa  Gray, 
Massachusetts;  A.  Guyot,  New  Jersey;  James  Hall,  New  York; 
Joseph  Henry,  at  large;  J.  E.  Hilgard,  at  large,  Illinois;  Edward 
Hitchcock,  Massachusetts;  J.  S.  Hubbard,  United  States  Naval 
Observatory,  Connecticut;  A.  A.  Humphreys,  United  States  Army> 
Pennsylvania;  J.  L.  Le  Conte,  United  States  Army,  Pennsylvania; 
J.  Leidy,  Pennsylvania;  J.  P.  Lesley,  Pennsylvania;  M.  F.  Long- 
streth,  Pennsylvania;  D.  H.  Mahan,  United  States  Military  Academy, 
Virginia;  J.  S.  Newberry,  Ohio;  H.  A.  Newton,  Connecticut;  Benjamin 
Peirce,  Massachusetts;  John  Rodgers,  United  States  Navy,  Indiana; 
Fairman  Rogers,  Pennsylvania;  R.  E.  Rogers,  Pennsylvania;  W.  B. 
Rogers,  Massachusetts;  L.  M.  Rutherford,  New  York;  Joseph  Saxton, 
at  large;  Benjamin  Silliman,  Connecticut;  Benjamin  Silliman, 
junior,  Connecticut;  Theodore  Strong,  New  Jersey;  John  Torrey, 
New  York;  J.  G.  Totten,  United  States  Army,  Connecticut;  Joseph 
Winlock,  United  States  Nautical  Almanac,  Kentucky;  Jeffries  Wy- 
man,  Massachusetts;  J.  D.  Whitney,  California;  their  associates  and 
successors  duly  chosen,  are  hereby  incorporated,  constituted,  and 
declared  to  be  a  body  corporate,  by  the  name  of  the  National  Acad- 
emy of  Sciences. 

Sec.  2.  And  be  it  further  enacted,  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 

1  The  offlolal  lilt  of  iiMmbers  gives  the  name  of  F.  A.  p.  Bftrnard. 

*  Deidined. 

•  The  offlcsUl Uflt  of  members  gives  the  name  of  J.  M.  QtUls . 
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ACT  OF  INCORPORATION.  9 

own  organization,  including  its  constitution,  by-laws,  and  rules  and 
regulations:  to  fill  all  vacancies  created  by  death,  resignation,  or 
othen^nse;  to  provide  for  the  election  of  .foreign  and  domestic  mem- 
bers, the  division  into  classes,  and  all  other  matters  needful  or  usual 
in  such  institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  And  be  it  further  enucted,  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United 
States  as  may  be  designated,  and  the  Academy  shall,  whenever  called 
upon  by  any  department  of  the  Government,  investigate,  examine, 
experiment,  and  report  upon  any  subject  of  science  or  art,  the  actual 
expense  of  such  investigations,  examinations,  experiments,  and  re- 
ports to  be  paid  from  appropriations  which  may  be  made  for  the 
purpose,  but  the  Academy  shall  receive  no  compensation  whatever 
for  any  services  to  the  Government  of  the  United  States. 

Solomon  Foote, 
President  of  the  Senate  pro  tempore. 
Galusha  a.  Grow, 
Speaker  of  the  House  of  Representatives. 
Approved,  March  3,  1863. 

Abraham  Lincoln,  President. 

AMBNDMSirrs. 

AN  ACT  To  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled,  That  the  act  to 
incorporate  the  National  Academy  of  Sciences,  approved  March 
third,  eighteen  hundred  and  sixty-three,  be,  and  the  same  is  hereby, 
so  amended  as  to  remove  the  limitation  of  the  number  of  ordinary 
members  of  said  Academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

AN  ACT  To  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  trust 
funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled.  That  the  National 
Academy  of  Sciences,  incorporated  by  the  act  of  Congress,  approved 
March  third,  eighteen  hundred  and  sixty-three,  and  its  several  sup- 
plements, be,  and  the  same  is  hereby,  authorized  and  empowered  to 
receive  bequests  and  donations  and  hold  the  same  in  trust,  to  be 
applied  by  the  said  Academy  in  aid  of  scientific  investigations  and 
according  to  the  will  of  the  donors. 
Approved,  June  20,  1884. 
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10  ANNUAL  REPORT  NATIONAL  ACADEMY  OF  SCIENCES,  1920. 

AN  ACT  To  amend  the  act  authorizing  the  National  Academy  of  Sciences  to  receive 
and  hold  trust  funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  eJMctei  by  the  Serwie  and  House  of  Representatives  of  the 
TJrvUed  States  of  America  in  Congress  assembled,  That  the  act  to 
authorize  the  National  Academy  of  Sciences  to  receive  and  hold 
trust  funds  for  the  promotion  of  science,  and  for  other  purposes, 
approved  June  twentieth,  eighteen  hundred  and  eighty-four,  be,  and 
the  same  is  hereby,  amended  to  read  as  follows: 

"  That  the  National  Academy  of  Sciences,  incorporated  by  the  act 
of  Congress  approved  March  third,  eighteen  hundred  and  sixty-three, 
be,  and  the  same  is  hereby,  authorized  and  empowered  to  receive,  by 
devise,  bequest,  donation,  or  otherwise,  either  real  or  personal  prop- 
erty, and  to  hold  the  same  absolutely  or  in  trust,  and  to  invest, 
reinvest,  and  manage  the  same  in  accordance  with  the  provisions  of 
its  constitution,  and  to  apply  said  property  and  the  income  arising 
therefrom  to  the  objects  of  its  creation  and  according  to  the  instruc- 
tions of  the  donors:  Provided j  however j  That  the  Congress  may  at 
any  time  limit  the  amount  of  real  estate  which  may  be  acquired  and 
the  length  of  time  the  same  may  be  held  by  said  National  Academy 
of  Sciences." 

Seo.  2.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 
expressly  reserved. 

Approved,  May  27,  1914. 
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ANNUAL  REPORT 

OF  THE 

NATIONAL  ACADEMY  OF  SCIENCES. 


MEETINGS   OF   THE   NATIOITAL  ACADEMT. 

During  the  year  1920  the  Academy  held  two  stated  meetmgs,  the 
annual  meetmg  m  April,  at  Washington,  and  the  autumn  meeting  in 
November,  at  Princeton,  N.  J. 

ANNUAL  MEETING. 

The  annual  meeting  of  the  Academy  was  held  at  the  Smithsonian 
Institution  in  Washington,  April  26,  27,  and  28,  1920. 
Eighty-eight  members  were  present,  as  follows: 


Abbot,  C.  G. 
Bailey,  L.  H. 
Bell;  A.  Graham 
Boas,  Franz 
Bogert,  M.  T. 
Bridgman,  P.  W. 
BumBtead,  H.  A. 
Campbell,  W.  W. 
Oarty,  J.  J. 
Castle,  W.  E. 
Cattell,  J.  McK. 
Clarke,  F.  W. 
Clarke,  J.  M. 
Conklin,  E.  G. 
Crew,  Henry 
Cross,  Whitman 
Curtis,  H.  D. 
Dall,  W.  H. 
Davenport,  C.  B. 
Davis,  W.  M. 
Day,  A.  L. 
Dickson,  L.  E. 
Donaldson,  H.  H. 
Dunn,  Gano 
Diirand,  W.  F. 
Fewked,  J.  W. 
Forbes,  S.  A. 
Frost,  E.  B. 
Gombeig,  Moses 
ETale,  bec/rge  E. 


Hall,  E.  H. 
HaU,  G.  Stanley 
Halsted,  W.  S. 
Harper,  R.  A. 
Harrison,  R.  G. 
Henderson,  L.  J. 
Hillebrand,  W.  F. 
Holmes,  W.  H. 
Howard,  L.  O. 
Howe,  H.  M. 
Howell,  W.  H. 
Iddings,  J.  P. 
Jennings,  H.  S. 
Jewett,  F.  B. 
Kasner,  Edward 
Langmuir,  Irving 
Leuschner,  A.  O. 
Lewis,  G.  N. 
Lindgren,  Waldemar 
Lusk,  Graham 
Lyman,  Theodore 
Meltzer,  S.  J. 
Mendel,  L.  B. 
.MendeahaU,  aE. 
Merriam,  0.  H. 
Merriam,  J.  (X 
Merritt,  Ernest 
Micbelsoii,  A.  A. 
MilUkan,  R.  A« 
Nichols,  E.  F. 


Noyes,  A.  A. 
Noyes,  W.  A. 
Parker,  G.  H. 
Pearl,  Raymond 
Ransome,  F.  L. 
Reid,  H.  F. 
Remsen,  Ira 
Rosa,  E.  B. 
Russell,  H.  N. 
Schlesinger,  Frank 
Setchell,  W.  A. 
Smith,  E.  F. 
Squier,  G.  0. 
Stieglitz,  Julius 
Stratton,  S.  W. 
Thomson,  Elihu 
Thorndike,  E.  L. 
Trowbridge,  Augustus 
Veblen,  Oswald 
Walcott,  C.  D. 
Webster,  A.  G. 
Welch,  W.  H. 
Wheeler,  W.  M. 
White,  David 
White,  H.  S. 
Wilson,  E.  B« 
Wood,  R.  W. 
Woodward,  R.  S 
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12         ANNUAL  REPORT  NATIONAL  ACADEMY  OF  SCIENCES,  1920. 

BV8INB8S  SBSSIOKS. 

The  annual  report  of  the  president,  containing  that  of  the  treasurer 
for  1919,  in  printed  form,  was  presented,  accepted,  and  distributed 
to  the  members. 

The  friends  of  the  Academy  contributing  to  the  purchase  of  square 
88,  opposite  the  Lincoln  Memorial  in  Potomac  Park,  for  the  National 
Academy  of  Sciences,  referred  to  in  the  last  annual  report,  were 
Edward  Dean  Adams,  Charles  F.  Brush,  George  W.  Crile,  E.  A. 
Deeds,  Pierre  S.  Du  Pont,  George  R.  Eastman,  Arthur  H.  Fleming, 
Henry  Ford,  Mrs.  E.  H.  Harriman,  H.  E.  Huntington,  Thomas  D. 
Jones,  Charles  F.  Kettering,  Adolph  Lomb,  Harold  F.  McCormick, 
A.  W.  Mellon,  Raphael  Pumpelly,  Juhus  Rosenwald,  John  L.  Sever- 
ance, Ambrose  Swasey,  C.  H.  Swift,  the  trustees  of  the  Common- 
wealth fund,  and  the  Corning  Glass  Works. 

Tellers  to  count  preference  ballots:  E.  B.  Rosa  (chairman),  D.  W. 
Taylor,  and  J.  P.  Iddings. 

ASSIGNMENT  OF  BIOGRAPHIES. 

Louis  V.  Pirsson,  elected  1913,  died  December  8,  1919,  assigned  to  J.  P.  Iddings. 
Horatio  C.  Wood,  elected  1879,  died  January  3,  1920. 

CHANGES  IN  PERSONNEL  OF  SECTIONS  AND  COMMITTEES. 

Sections, — J.  J.  Carty  to  succeed  Gano  Dunn  as  chairman  of  the  engineering  section, 
term  expiring  1923.  H.  A.  Bumstead  to  succeed  £.  F.  Nichols  as  chairman  of  the 
section  of  physics,  term  expiring  1923. 

Committees. — Henry  Draper  fund:  H.  N.  Russell  to  succeed  Joseph  S.  Ames,  term 
expiring  1925. 

J.  Lawrence  Smith  fund:  Whitman  Cross  to  succeed  E.  W.  Morley  as  chairman, 
term  expiring  1922.  Walter  S.  Adams  to  succeed  E.  W.  Morley  as  memb^ ,  term 
expiring  1924.    Frank  Schlesinger  to  succeed  A.  O.  Leuschner,  term  expiring  1925. 

Comstock  fund:  J.  J.  Carty  to  succeed  Elihu  Thomson,  term  expiring  1925. 

Marsh  fund:  H.  A.  Bumstead  to  succeed  E.  S.  Dana,  term  expiring  1923. 
*  Murray  fund:  Alfred  G.  Mayor  to  succeed  George  H.  Parker,  term  expiring  1923. 

Marcellus  Hartley  fimd:  William  H.  Welch  to  succeed  Theobald  Smith,  tenn 
expiring  1923.    David  W.  Taylor  to  succeed  Arthur  G.  Webster,  term  expiring  192S, 

Mary  Clark  Thompson  fimd:  Waldemar  lindgren  to  succeed  Gano  Dunn,  tenn 
expiring  1923. 

Local  committee:  C.  G.  Abbot,  (chairman),  Whitman  Cross,  L.  0.  Howard,  C.  E. 
Mendenhall,  F.  L.  Ransome,  Erwin  F.  Smith. 

Delegates:  To  semicentennial  of  Wisconsin  Academy  of  Sciences,  Letters,  and  Ans, 
T.  C.  Chamberlin.    To  centennial  of  the  Indiana  University,  J.  M.  Coulter. 

EXPORT  OF  THX  TaXABXrBSK. 

The  report  of  the  treasurer  was  presented  in  printed  form  and 
approved. 

EXPORT  OF  THX  KOKX  SXOEXTAET. 

The  home  secretary  presented  the  following  report,  which  v*s 
accepted: 
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The  President  op  the  National  Academy  of  Sciences. 

Sir:  I  have  the  honor  to  present  the  following  report  on  the  publications  and  mem- 
bership of  the  National  Academy  of  Sciences  for  the  year  ending  April  26,  1920. 

Two  parts  of  volume  14  of  the  Memoirs  of  the  National  Academy  of  Sciences  have 
been  completed  and  distributed — the  second  memoir,  Complete  Classification  of 
the  Triad  Systems  on  Fifteen  Elements,  by  H.  S.  White,  F.  N.  Cole,  and  L.  D.  Cum- 
mings,  and  the  fourth  memoir,  Second  Report  on  Researches  on  the  Chemical  and 
ilineralogical  Composition  of  Meteorites,  by  G.  P.  Merrill. 

The  third  memoir,  Tables  of  the  Minor  Planets,  by  A.  O.  Leuschner,  A.  E.  Glancy^ 
and  S.  H.  Levy,  and  the  fifth  and  final  memoir  of  volume  14,  Tables  of  the  Exponential 
Function  and  of  the  Sine  and  Circular  Cosine  to  Radian  Argument,  by  C.  E.  Vaij 
Orstrand,  are  now  in  page  proof  and  will  be  issued  shortly,  as  will  also  volume  15, 
Psychological  Examining  in  the  United  States  Army,  by  Robert  M.  Yerkes. 

Volume  16,  first  memoir,  Lower  California  and  its  Natural  Resources,  by  E.  W. 
Nelson,  and  the  second  memoir,  Studies  upon  the  Life  Cycles  of  the  Bacteria,  by  F^ 
L5hnis,  are  now  in  galley  proof.  The  third  memoir,  A  Recalculation  of  Atomiq 
Weights,  by  F.  W,  Clarke,  is  now  in  the  hands  of  the  printer. 

Volume  yill  of  the  Biographical  Memoirs  has  been  completed  with  the  publication 
of  the  biographies  of  Benjamin  Osgood  Peirce  and  Cleveland  Abbe,  and  the  boimd 
volume  distributed.  The  following  biographies  forming  a  part  of  Volume  IX  have 
been  completed  and  distributed:  William  Bullock  Clark,  by  John  M.  Clarke;  Arnold 
Hague,  by  Joseph  Pi  Iddings;  Eugene  Waldemar  Hilgard,  by  Frederic  Slate;  James 
Dwight  Dana,  by  L.  V.  Pirsson;  James  Mason  Crafts,  by  Charles  R.  Cross;  Lewis 
Boss,  by  Benjamin  Boss;  and  Alpheus  Spring  Packard,  by  T.  D.  A.  Cockrell.  That 
of  Charles  Sedgwick  Minot  is  now  in  page  proof. 

Since  the  last  meeting,  two  members  have  died.  Louis  V.  Pirsson,  elected  1913, 
died  December  8,  1919,  and  Horatio  C.  Wood,  elected  in  1879,  died  January  3, 1920- 
This  leaves  an  active  membership  of  175  members,  1  honorary  member,  and  31  foreign 
associates.  One  foreign  associate  is  reported  dead:  Gustav  Retzius,  elected  in  1909, 
died  July  21,  1919. 

C.  G.  Abbot,  Home  Secretary, 

BESSABCH  FUNDS. 
BXPO&T  OF  THX  DIBEOTO&S  OF  THX  BAOEB  FXnrB. 

Since  the  annual  meeting  of  the  Academy  in  April,  1919,  the  following  grants  have 
been  made: 

214.  0.  H.  Eigenmann,  Indiana  University,  Bloomington,  Ind.,  |1,000.  For  a 
continuation  of  the  study  of  fresh-water  fishes  of  South  America. 

215.  H.  W.  Norris,  Grinnell,  Iowa,  |100.  For  the  study  of  the  cranial  nerves  of  the 
ganoid  fishes. 

216.  Asa  A.  Schaeffer,  University  of  Tennessee,  Knoxville,  Tenn.,  |450.  For  a 
continuation  of  investigations  on  the  paths  of  blindfolded,  etc.,  persons  in  endeavonng 
to  walk  straight  ahead. 

217.  J.  C.  Jensen,  Nebraska  Wesleyan  University,  University  Place,  Nebr.,  |260. 
For  an  investigation  on  the  electrical  charge  of  faUing  rain. 

218.  H.  Nort,  Gouda,  Holland,  |200.  For  star  counts  on  the  Franklin-Adams 
charts. 

219.  Henry  G.  Barbour,  Yale  University,  New  Haven,  Conn.,  |600.  For  study 
upon  the  regulation  of  bodily  heat. 

220.  C.  H.  Eigenmann,  Indiana  University,  |600  (supplemental  to  No.  214).  To 
continue  the  study  of  fresh- water  fishes  of  South  America,  of  the  eastern  slope  of  the 
Andes  of  Peru  and  Ecuador. 

221.  William  Bowie,  United  States  Coast  and  Geodetic  Survey,  |150  (in  conjunction 
with  grants  from  the  Draper  and  Gould  funds).    For  temporary  maintenance  of  the 
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International  Latitude  Station  at  Ukiah,  Calif.,  until  a  Government  appropriadoD 
becomes  available. 

Reports  of  previous  grants  have  been  received  as  follows: 

170.  Edwin  H.  Hall,  Harvard  University.  The  money  was  expended  mainly  in 
payment  for  the  services  of  assistants  in  a  research  the  chief  purpose  of  which  was  to 
determine,  if  possible,  whether  the  Ettinghausen  effect,  a  transverse  temperature 
difference  set  up  in  a  conductor  carrying  an  electric  current  at  right  angles  to  the  lines 
(A  a  magnetic  field,  is  established  instantaneously  to  its  full  magnitude  as  soon  as  the 
conditions  necessary  to  produce  it  are  set  up. 

The  research  was  inconclusive.  Apparently  the  effect  had  reached  its  final  value 
by  the  time  it  could  be  measured,  but  the  measuring  apparatus,  a  thermodectnc 
device,  required  a  considerable  part  of  a  minute  to  arrive  at  the  temp^ature  of  the 
point  to  which  it  was  applied. 

Incidentally  some  observations  were  made  on  the  direction  of  the  lines  of  flow  of  an 
electric  current  in  a  conductor  subjected  to  a  transverse  magnetic  field  which  is  not 
everywhere  uniform.  These  lines  of  flow  are,  of  coxirse,  such  as  mig^t  have  been 
expected,  but  they  may  be  worth  describing  briefly. 

Finally  some  measurements  were  made  on  the  temperature  coefficient  of  the  Etting- 
hausen effect  in  iron. 

208.  A.  F.  Shull,  Ann  Arbor,  Mich.  Research  included  on  ''Cell  inconstancy,  in 
bydratina  senta'^  and  ''Relative  effectiveness  of  oxygen,  food,  and  othor  substancsB 
in  male-production."  Former  paper  published  in  Journal  of  Morphology,  Miidi, 
1918,  later  in  Journal  of  Experimental  Zoology,  August,  1918. 

Research  is  in  progress  on  maturation  and  nuclear  volume  in  rotifer,  and  progrei- 
sive  changes  in  cycle  of  aphids. 

Work  should  have  been  completed  some  time  ago,  but  was  delayed  by  inability  to 
secure  additional  stock  of  rotifers  after  loss  sustained  over  a  year  ago. 

209.  Cecil  K.  Drinker,  Harvard  Medical  School,  Boston.  Sections  of  injected 
specimens  of  bone  marrow  are  still  being  made.  These  must  be  completed  before 
final  reports  can  be  published. 

210.  Wayne  J.  Atwell,  University  of  Buffalo,  medical  department.  Prdiminary 
results  published  in  Anatomical  Record  for  May,  1920,  as  a  part  of  the  proceedings  d 
the  American  Association  of  Anatomists. 

Research  is  in  progress.  Eleven  wax-plate  models  showing  development  id  the 
human  hypophysis  reconstructed;  it  is  {banned  to  make  about  four  more  reooih 
structions. 

212.  Arthur  G.  Webster,  Clark  University,  Worcester,  Mass.  A  paper  win  be  retd 
at  the  April,  1920,  meeting  of  the  Academy. 

213.  Duncan  S.  Johnson,  Johns  Hopkins  University,  Baltimore,  Md.  Cytdogical 
material  of  three  liverworts  was  collected  and  carefully  preserved  in  Jamaica  list 
cummer.  This  material  is  now  being  sectioned  and  studied  in  the  laboratory  to 
confirm  and  extend  studies  of  Uving  material  made  in  Jamaica. 

214.  C.  H.  Eigenmann,  Indiana  University.  Part  of  the  material  has  he&a  used  to 
complete  manuscript  on  Hie  Fishes  of  Panama,  Colombia,  and  the  Pacific  Slope  of 
Ecuador  and  Peru.  An  outline  of  the  expedition  was  published  in  Science  and  a 
chapter  on  the  itinerary  in  Indiana  University  Alumni  Quarterly.  Work  on  the 
volumes  on  the  fishes  of  Lake  Titicaca  and  of  Chile  will  be  commenced  shortly. 

The  amoimt  available  for  grants  on  April  9,  1920,  was  $1,848.90.  Grants  219,  220, 
and  221,  total  $1,250,  have  yet  to  be  i>aid  from  this,  and  another  appropriation  (|SO0) 
has  been  favorably  consid^ed,  so  that  the  net  amount  immediately  available  would 
be  about  $100. 

Edwin  B.  Frost,  Chairman. 

Report  received. 
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HSPOBT  OF  THE  OOIOEITTBB  OH  THE  HBKBT  DBAPUt  FITHI). 

The  committee  recommended  that  the  Hem-y  Draper  gold  medal  be  awarded  tc 
Alfred  Fowler,  F.  R.  S.,  professor  of  astrophysics,  Imperial  College  of  Science  and 
Technology,  South  Kensington,  London,  in  recognition  of  his  valuable  contributions 
to  our  knowledge  of  sunsix)ts,  comets,  and  the  extremely  red  stars,  and  for  his  inter- 
pretations of  celestial  phenomena  by  means  of  spectrographic  observations  in  the 
laboratory.  The  committee's  recommendation  was  confirmed  at  the  meeting  of  the 
Academy  in  November,  1919.  It  is  regretted  that  Prof.  Fowler  is  unable  to  attend 
the  present  meeting  of  the  Academy  to  receive  the  medal  in  person. 

The  committee  has  recommended  that  six  grants  from  the  Draper  fimd  be  made, 
as  below.  The  first  three  grants  were  confirmed  by  the  Academy  in  November, 
1919;  the  last  three  are  before  the  Academy  for  consideration. 

1 .  Grant  of  1400  to  Prof.  S.  A.  Mitchell,  director  of  the  Leander  McCormick  Observa- 
tory, University  of  Virginia,  to  complete  the  purchase  of  a  measuring  microscope  for 
use  in  the  photographic  determination  of  stellar  parallaxes,  on  the  basis  of  observa- 
tions  made  with  the  27-inch  refracting  telescope.  The  Academy  awarded  the  sum  of 
$250  from  the  Draper  fund  to  Dr.  Mitchell  in  1916  to  apply  on  the  purchase  of  this 
instrument.  The  microscope  cost  $650.  The  proposed  grant  of  $400  will  complete 
the  purchase,  in  effect  making  the  instrument  the  property  of  the  National  Academy, 
and  Prof.  Mitchell  will  devote  an  equivalent  sum,  $400,  to  the  other  needs  of  his 
parallax  research. 

2.  Grant  of  $300  to  Dr.  Joel  Stebbins,  i»ofessor  of  astronomy  in  the  University  of 
Illinois,  to  assist  in  the  further  development  and  application  of  the  photoelectric 
cell  photometer,  with  which  to  date  he  has  accomplished  notable  .results.  The 
instrument  which  he  has  developed  is,  in  our  opinion,  one  of  the  most  valuable  addi- 
tioDfi  to  astronomical  resources  in  the  past  two  decades.  It  is  the  only  instrument 
of  the  kind  in  American  astromomy.  A  similar  instrument  has  been  used  with  great 
success  in  the  Berlin-Babelsbeig  Observatory. 

3.  Grant  of  $400  to  Dr.  Frank  Schlesinger,  director  of  the  Allegheny  Observatory, 
to  enable  him  to  test  an  automatic  zenith  camera  for  the  determination  of  terrestrial 
latitudes,  with  the  expectation  that  the  results  will  establish  that  this  camera  has 
imx>ortant  advantages.  It  is  proposed  that  this  instrument  be  mounted,  at  least 
temporarily,  at  the  International  Latitude  Observatory  at  UMah,  Calif.,  where  the 
astronomer  in  chaige,  Dr.  Neubauer,  will  operate  it  as  a  labor  of  love.  The  grant 
is  needed  to  instaU  the  intrument  at  Ukiah  and  to  make  certain  auxiliary  apparatus 
required  in  its  operation.  The  Allegheny  Observatory  is  loaning  the  objective  and 
the  photographic  plates  obtained  will  be  measured  either  by  Director  Schlesinger  or 
under  his  supervision.  It  is  confidently  expected  that  studies  of  the  latitude  varia- 
tion problem  will  contribute  to  our  knowledge  of  the  physics  of  the  earth  and  therefore 
to  astrcmomical  physics. 

4.  Grant  of  $175  to  Prof.  E.  B.  Frost,  director  of  the  Yerkes  Observatory,  for  the 
purchase  of  a  Hess-Ives  tint  photometer  for  use  in  Yerkes  Observatory  to  supplement 
the  Hartmann  microphotometer  in  the  measurement  of  various  illuminants,  of  the 
transmission  of  filters  for  various  wave  lengths,  and  of  the  absorption  of  photometric 
gratings  and  of  other  phenomena  and  subjects. 

5.  Grant  of  $500  to  Dr.  Antonio  Abetti,  director  of  the  Arcetri  Observatory,  Florence, 
Italy,  to  apply  on  the  cost  of  a  combined  spectograph  and  spectroheliograph  for  use 
in  combination  with  a  60-foot  tower  telescope  now  under  construction.  It  is  planned 
that  this  instrument  shall  be  used  by  the  son  of  the  director.  Dr.  Gioigio  Abetti,  well 
known  to  many  American  astronomers,  recently  transferred  from  the  observatory  in 
Borne  to  the  Arcetri  Observatory  in  Florence.  Dr.  Gioigio  Abetti  has  had  consider- 
able exx>erience  with  solar  work  in  leading  American  solar  observatories. 
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6.  Grant  of  $200  to  Maj.  William  Bowie,  Chief  of  the  Division  of  Geo<le8>%  United 
Statee  Coast  and  Geodetic  Survey,  in  temporary  support  of  the  International  Latitude 
Observatory  at  Ukiah,  Calif.,  to  assist  in  meeting  an  emeigency  due  to  the  &ilure  of 
the  observatory's  regular  source  of  funds.  Unless  assistance  is  received  from  the 
Draper  and  other  funds  the  continuity  of  the  work  at  Ukiah  would  be  interrupted 
and  this  would  be  in  the  nature  of  a  catastrophe.  The  relations  of  the  latitude  ^•aria- 
tion  problem  to  astrophysics  is  suggested  in  outline  in  the  last  sentence  of  recommen- 
dation No.  3  above. 

The  bursar  of  the  Academy  reports  that  on  March  21,  1920,  the  cash  balance  in  the 
Draper  fund  available  for  the  promotion  of  research  was  $1,066.04.  The  awarding  of 
grants  4,  5,  and  6,  amounting  to  $875,  would  leave  a  cash  balance  of  $190.04.  Addi- 
tional income,  amount  $917.50,  is  invested  in  a  bond  of  the  Milwaukee  Railway  & 
Electric  Co.,  and  its  equivalent  is  likewise  available  for  the  promotion  of  research  in 
astronomical  physics.    Total  income  available  therefore  is  $1,107.54. 

W.  W.  Campbell,  Chairman. 

Report  received  and  recommendations  approved. 

RBPOBT  OF  THB  TBtTSTBBS  OF  THB  WAT80K  FUTD. 

Grant  No.  17.  A  grant  of  $500  was  made  in  April,  1919,  to  Prof.  John  A.  Mill^, 
director  of  the  Sproul  Observatory  of  Swarthmore  College,  Pennsylvania,  for  the 
employment  of  an  assistant  in  measuring  and  reducing  plates  for  the  determination 
of  parallaxes.  The  grant  has  been  used  as  part  payment  for  the  services  of  Mia 
Margaret  E.  Powell,  who  has  given  her  entire  attention  to  parallax  work,  including 
photographic  exposures,  measurement  of  the  plates,  and  the  reduction  of  the  meas- 
urements. There  are  still  many  incompleted  series,  some  of  which  require  addi- 
tional exposures,  others  completion  and  reduction  of  the  measures. 

Grant  No.  18.  A  grant  of  $300  was  made  to  Prof.  Herbert  C.  Wilson,  of  Carlettm 
College,  Northfield,  Minn.,  for  the  continuation  of  the  photographic  determination 
of  the  positions  of  minor  planets.  During  the  year  1919  the  number  of  plates  taken 
advanced  from  439  to  505.  On  some  of  these  the  asteroids  were  not  found,  and  a 
number  were  exposed  to  the  pole  for  the  purpose  of  determining  magnitudes.  The 
meastirement  of  plates  has  gone  on  slowly,  owing  to  the  necessity  of  training  new 
observers.  The  results  of  the  measiu-ements  of  52  plates  are  now  ready  for  publica- 
tion, and  22  remain  to  be  measured  in  order  to  bring  the  work  up  to  January,  1920. 
Four  plates  of  the  asteroid  discovered  by  Comas  Sola  in  January,  1920,  have  been 
measured  and  reduced.  Three  more  are  yet  to  be  measured.  It  is  hoped  thaX  the 
results  from  all  these  plates  may  be  published  some  time  during  the  coming  summer. 
Since  the  grant  of  last  year  has  not  been  used  up  and  will  be  sufficient  to  compiefee 
the  measurement  of  plates  thus  fsn  obtained,  and  pending  the  preparation  of  plane 
for  international  cooperation  for  the  observations  of  minor  planets  on  the  part  of  the 
asteroid  conmiittee  of  the  International  Astronomical  Union,  no  new  grant  is  required 
for  the  immediate  future. 

Grant  No.  19.  A  grant  of  $500  to  Prof.  J.  A.  Parkhurst  for  the  employment  of  aaaut- 
ance  in  measuring  and  reducing  plates  for  photographic  and  photovisual  magnitudes 
in  the  north  polar  sequence  and  in  the  parallax  field  on  which  the  Yerkes  Observatory 
is  working.  The  use  of  the  fund  began  in  June,  1919,  the  work  being  concentcated 
on  the  taking  of  plates,  their  measurement  and  reduction  for  photographic  and 
photovisual  magnitudes  of  all  stars  visible  on  the  40-inch  plates  in  the  24  parallax 
fields  at  declination  45^  in  the  ^'Kapteyn  selected  areas."  Of  the  work  in  tioB 
project  remaining  at  the  beginning  of  the  year,  two-thirds  is  now  completed  and  it  is 
expected  that  by  next  Augiist  the  results  will  be  ready  for  publication. 

More  important  than  the  magnitudes  of  these  stars  is  the  control  which  has  been 
acquired  over  the  methods  of  using  the  plates  for  photometric  purposes.  It  is  xww 
possible  to  obtain  the  magnitudes  and  color  indices  of  stars  between  the  sixth  and 
fifteenth  magnitudes  with  a  satisfactory  degree  of  precision.    The  logical  and  desir- 
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able  contmuation  of  the  work  would  be  its  extension  to  other  fields  for  which  parallaxea 
have  been  and  are  being  determined  with  the  40-inch  telescope. 

The  troBtees  of  the  Watson  fund  submit  the  following  recommendations: 

Grant  No.  20.  That  the  appropriation  of  $500  to  Prof.  John  A.  Miller  for  the  em- 
ployment of  assistance  in  measuring  and  reducing  plates  for  the  determination  of 
parallaxes  be  renewed  for  the  year  beginning  July  1,  1920. 

Grant  No.  21.  That  a  further  appropriation  of  $250  be  made  to  Prof.  J.  A.  Parkhurst 
for  the  employment  of  assistance  in  measuring  and  reducing  plates  for  photographic 
and  photovisual  magnitudes  in  the  north  polar  sequence  and  in  the  parallax  field  on 
which  the  Yerkes  Observatory  is  working,  the  grant  to  be  available  during  the  year 
beginning  July  1,  1920. 

On  March  31,  1920,  there  was  a  cash  balance  in  the  Watson  fund  amounting  to 
$1,663.52.  There  is  also  available  *$1 ,000  of  accrued  income  which  is  invested  in 
bonds. 

A.  O.  Lbvschneb,  Chairman, 

G.  0.   GOUSTOCK. 

W.  L.  Elkins. 
Report  received  and  recommendationB  approved. 

&SPOBT  OF  COmflTTES  OH  THE  J,  LAW&EHOB  SXITH  FTHTD. 

No.  4.  Prof.  C.  C.  Trowbridge,  of  the  department  of  physics,  Columbia  University, 
has  received  grants  amounting  to  $1,400  in  aid  of  his  studies  on  meteor  trains.  After 
his  death  a  paper  on  the  spectra  of  luminous  trains  of  meteor  trains  was  completed 
from  his  notes  and  was  transmitted  to  the  academy.  Since  the  annual  meeting  of 
1919  otiier  papers  have  been  prepared,  which  describe  all  parts  of  the  research  which 
are  sufilciently  advanced  for  publication  without  further  research.    These  are: 

1.  Auroras  and  magnetic  disturbances.  Posthumous  paper  of  the  late  C.  0.  Trow- 
bridge.   Revised  and  edited  by  Mabel  Weil. 

2.  Theories  of  the  nature  of  meteor  trains.  A  report  on  the  researches  of  the  late 
Prof.  Trowbridge.    By  Mabel  Weil. 

3.  An  investigation  on  meteor  trains.  A  report  on  the  researches  of  the  late  Prof. 
Trowbridge.    By  Mabel  Weil. 

4.  Auroral  phenomena  and  the  meteor  1a:ain  zone.  A  report  on  the  researches  o£ 
the  late  Prof.  Trowbridge.    By  Mabel  Weil. 

The  exi)ense  of  the  preparation  of  these  papers  has  been  met  out  of  the  small  unex- 
pended balance  of  the  grant,  which  is  now  exhausted. 

Ko.  7.  Dr.  George  P.  Merrill,  head  curator  department  of  geology,  United  States 
National  Museum,  received  in  1917  a  grant  of  $400  to  aid  in  further  chemical  study 
of  certain  meteorites.  The  results  so  far  obtained  have  been  published  in  the  memmrs 
of  the  academy.  There  is  an  unexpended  balance  to  Dr.  Merrill's  credit  amounting 
to  $230,  which  he  hopes  to  be  able  to  utilize  soon. 

No.  9.  Prof.  S.  A.  Mitchell,  of  the  University  of  Virginia,  has  received  grants 
amounting  to  $1,500  to  aid  in  securing  observations  of  meteor  paths  and  radiants 
and  in  computing  parabolic  orbits  when  the  observations  sufiice.  This  work  has 
now  been  resumed,  and  the  number  of  observations  accumulated  amounts  to  22,000;. 
a  critical  study  of  the  results  is  in  progress,  which  it  is  expected  will  give  a  good  idea 
of  the  actual  value  of  such  researches.    This  material  will  soon  be  ready  for  the  printer. 

The  committee  recommend  a  further  grant  of  $500  to  Prof.  S.  A.  Mitchell  to  aid 
in  securing  observations  of  meteor  paths  and  discussing  the  results. 

The  J.  Lawrence  Smith  fund  now  has  a  cash  balance  of  income  of  $1,475.97  and  a 

balance  of  invested  income  of  $2,032.50. 

For  the  committee. 

Edward  W.  Morley,  Chairman. 

Report  received  and  recommendation  approved. 

3227a''— S.  Doc.  874, 66-^ 2 
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XXPOBT  OF  THX  DSUEOTO&S  OF  THB  GOULD  FUVD. 

The  only  appropriation  from  the  Gould  fund  for  the  current  year  has  been  $600  to 
Benjamin  Boes  for  the  purpose  of  meeting  part  of  the  expenses  of  the  Astronomical 
Journal. 

Cash  income  balance  on  hand $840. 01 

Invested  income  balance 6, 260. 00 

Total  income  balance 7, 090. 01 

F.  R.  MouLTON,  CJunrman. 
Report  received. 

&BPORT  OF  THX  OOmnTTEX  OK  THX  MTTHRAT  FTTKB. 

The  conmiittee  on  the  award  of  the  Agassiz  medal  have  the  honor  to  report  that 
their  recommendation  is  that  the  medal  be  awarded  to  Admiral  C.  D.  Sigsbee,  United 
States  Navy,  retired,  for  his  important  contributions  to  oceanography,  both  by  actual 
Teseardi,  by  publication  of  his  results,  and  invention  of  new  methods. 

Wm.  H.  Dall,  Chcnrman, 

Report  received  and  recommendation  approved. 

&XPORT  OF  THX  OOXmTTXX  OH  THX  BAHHABD  MBDAi;. 

The  committee  recommends  awarding  the  Barnard  medal  to  Albert  Einstein  for 
highly  original  and  fruitful  development  of  the  fundamental  concepts  of  phjrsics 
through  application  of  mathematics. 

A.  A.  Notes,  CJiairman. 

Report  received. 

RXPOBT  OF  THX  DIRX0T0B8  OF  THX  WOZXIOTT  eiBBS  FUHD. 

The  directors  of  the  Wolcott  Gibbs  fund  for  chemical  research  respectfully  present 
the  following  report  to  the  National  Academy  of  Sciences. 

Ihiring  the  past  year  two  applications  for  grants  from  the  fund  were  received  but 
too  late  to  be  acknowledged  before  the  close  of  the  year. 

Holders  of  grants  have  reported  as  follows: 

Grants  4  and  7.  Prof.  W.  D.  Harkins,  of  the  University  of  Chicago,  writes:  "In 
choosing  the  most  accurate  data  for  the  calculation  of  the  ionization  of  salt  solutions  in 
water  Prof.  G.  N.  Lewis  and  G.  A.  Linhart  chose  eight  of  the  salts  determined  by  ub, 
and  only  five  other  salts  were  considered  as  having  accurate  data." 

These  eight  determinations  were  made  with  the  potentiometer  bought  with  grant  4. 

The  purchase  of  two  air  pumps  and  a  quartz  vacuum  tube  has  used  all  but  $38.10 
of  grant  7. 

These  pieces  of  apparatus  have  been  used  in  continuing  the  study  of  cobalt  amineB 
with  Dr.  G.  L.  Clark,  and  on  two  researches  suggested  by  the  National  Research 
Council  and  the  Chemical  Warfare  Service.  In  one  it  was  found  that  different  vol- 
umes of  different  liquids  penetrate  gas-mask  charcoal,  and  that  the  compressibility  of 
the  liquid  is  the  most  important  factor  in  determining  the  penetration.  A  notice  of 
this  work  has  been  printed  in  the  proceedings  of  the  Academy. 

The  other  was  a  study  of  the  absorption  of  certain  vapors  at  very  low  pressures  by 
the  charcoal.    This  work  is  still  in  progress. 

Grant  6.  Prof.  G.  P.  Baxter,  of  Harvard  University,  reports  that  papers  ^ne  ready 
for  the  press  describing  his  work  on  (1)  electrotype  deposition  in  a  mercury  cathode 
and  the  atomic  weight  of  cadmium;  (2)  impurities  of  silver  and  iodine.  "Work  on  the 
analysis  of  arsenic  trioxide  and  on  the  analysis  of  mercuric  chloride  was  broken  off  by 
the  war,  but  has  now  been  resumed. 

Grant  8.  Prof.  R.  L.  Datta,  of  Presidency  College,  Calcutta.  No  report  has  been 
received  as  yet  from  Prof.  Datta. 

The  unexpended  income  of  the  fund  is  at  present  $965.56,  of  which  the  sum  (d  ^500 
is  temporarily  invested  in  Liberty  bonds. 

C.  L.  Jackson,  Chairman^ 
Edgar  F.  SurrH. 
T.  W.  Richards. 

Report  received. 
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&SPOBT  OF  THE  OOMMZTTBB  ON  THE  MABSH  Finn). 

In  accordance  with  a  plan  defined  some  years  ago  the  committee  on  the  Marsh  fund 
has  deemed  it  desirable  to  defer  regular  grants  from  this  fund  until  such  time  as  the 
accumulation  of  interest  would  bring  the  amount  available  up  to  $20,000.  The  com- 
mittee is  now  informed  that  the  sum  at  its  disposal  has  reached  a  total  of  $20,000  with 
additional  interest  available  to  the  amount  of  $764.57.  The  committee  desires  now 
to  formulate  as  definitely  as  possible  the  principles  according  to  which  the  distribu- 
tion of  income  from  the  fund  may  be  made  in  annual  grants  for  the  support  of  signifi- 
cant research. 

After  careful  consideration  of  the  purposes  for  which  the  fund  was  established  the 
committee  recommends  that  the  following  principles  govern  its  action: 

1.  That  the  grants  from  the  Marsh  fund  be  used  for  the  support  of  original  researches 
rather  than  for  the  maintenance  of  publication. 

2.  That  in  general  the  income  be  used  for  the  support  of  important  pieces  of  con- 
structive scholarly  work  within  the  field  of  science  to  which  Prof.  0.  C.  Marsh,  the 
donor,  gave  his  principal  effort.  It  seems  appropriate  that  grants  should  in  the  first 
instance  be  used  for  support  of  palaeontologic  and  geologic  research,  and  that  beyond 
that  field  the  committee  should  next  consider  research  in  aspects  of  biology  related 
especially  to  palaeontology. 

J.  C.  Merriam,  Chaxnrum. 

Report  received  and  recommendations  approved. 

BEPOBT  OF  THE  COMMITTEE  ON  THE  DANIEL  OntAUD  ELLIOT  FUND. 

Two  medals  have  been  awarded  as  follows: 

For  the  year  1917:  To  Frank  M.  Chapman  for  his  memoir  on  The  Distribution 
of  Bird  Life  in  Columbia. 

For  the  year  1918:  To  C.  William  Beebe  for  his  m^noir  on  The  Pheasants. 

The  committee  is  requesting  recommendations  for  the  award  for  the  year  1919,  the 
award  to  be  made  to  the  best  zoological  work  of  the  year. 

The  treasurer  reports  that  on  March  31,  1920,  there  was  a  cash  balance  of  $564.81 
in  this  fund,  and  that  on  the  same  date  the  sum  of  $300  of  income  was  invested  in 
Liberty  bonds. 

Hbnry  Fairfibld  Osborn,  Chairman, 

Report  received. 

BEOOMMSNDATIONS  FBOM  THE  00T7N0IL. 

The  following  recommendations  from  the  comicil  were  adopted: 

That  the  annual  dues  for  1920  be  $5. 

That  the  American  Security  <fe  Trust  Co.,  of  Washington,  D.  C,  and  Spencer,  Trask 
&  Co.,  of  New  York,  be  designated  fiscal  advisers  of  the  Academy  for  the  year  1920-21. 

That  the  time  and  place  of  the  autumn  meeting,  1920,  be  referred  to  the  president 
and  the  home  secretary  with  power. 

That  the  official  year  of  the  National  Academy  of  Sciences  be  changed  from  the 
calendar  year  (Jan.  1  to  Bee.  31)  to  the  fiscal  year  adopted  by  the  United  States 
Government  (July  1  to  June  30)  and  the  amendment  of  the  constitution  and  rules  to 
carry  this  into  effect  be  recommended. 

AMENDMENTS  TO  G0N8TZT1TTI0H. 

The  committee  of  the  whole  presented  the  following  amendments 
to  the  constitution  for  consideration  at  the  autumn  meeting: 

Article  V,  section  3,  last  paragraph: 

TBe  treasurer  shall  prepare  a  full  report  of  the  financial  affairs  of  the  Academy  at 
Jie  end  of  the  fiscal  year.    This  report  shall  be  submitted  to  the  council  for  approval 


Digitized  by 


Google 


20         ANNUAL  REPORT  NATIONAL  ACADEMY  OF  SCIENCES,  l«2a. 

and  afterwards  presented  to  the  Academy  at  the  next  aBHttal  stated  meeting.  He  shaU 
alto  prepare  a  supplementary  firumdal  statement  to  December  SI  of  the  ensuing  fiscal  year 
for  presentation  at  the  anntuil  meeting. 

Article  III,  section  2 : 

The  names  of  the  members  present  at  each  session  of  a  meeting  shall  be  recorded 
in  the  minutes  and  %he  twenty  members  prooont  at  any  oooHeR  shall  constitute  t 
quorum  for  the  transaction  of  business. 

AMENDMENT  TO  RULES. 

The  following  new  rules  were  adopted: 

RULE  n. 

Sbo.  3.  The  assistant  secretary,  who  may  be  a  nonmember  of  the  Academy,  shaU 
receive  a  salary  to  be  fixed  by  the  council. 

KULE  III. 

Sbc.  6.  No  paper  requiring  more  than  15  minutes  for  its  presentation  shall  be 
accepted  imlees  by  invitation  of  the  conunittee  of  arrangements. 

No  speaker  shall  occupy  more  than  30  minutes  for  presentation  of  papers  during  the 
scientific  sessions  of  a  single  meeting  of  the  Academy,  except  by  invitation  of  the 
committee  of  arrangements. 

Time  shall  not  be  extended  except  by  vote  of  the  Academy,  and  then  not  to  exceed 
five  minutes.  The  presiding  officer  shall  warn  speakers  two  minutes  before  the 
expiration  of  their  time. 

The  discussion  of  individual  papers  shall  be  limited  not  to  exceed  five  minutes  and 
the  total  time  for  discussion  by  any  one  speaker  for  idl  scientific  sessions  in  any  one 
meeting  shall  not  exceed  15  minutes  unless  approved  by  the  Academy. 

No  paper  shall  be  entered  upon  the  printed  program  of  scientific  sessionB  nnlea 
the  title  is  in  the  hands  of  the  committee  of  arrangements  at  least  two  weeks  in  advance 
of  the  meeting.  In  the  event  that  titles  are  received  later,  they  shall  be  placed  in 
order  of  receipt  at  the  end  of  the  list  and  read,  if  there  is  time.  Such  supplementary 
titles  shall  be  conspicuously  posted. 

OONSBRVATZOK  OF  NATX7RAL  RSSOTmOBS. 

The  following  resolution  on  conservation  of  natural  resources  was 
referred  to  the  council  with  power  to  act: 

In  the  judgment  of  the  Academy  it  is  its  proper  function  to  indorse  a  well-orgamsed 
movement  for  the  conservation  of  the  natural  resources  of  the  Republic  and,  subject 
to  such  organization  being  made  effective  through  the  American  Association  for  the 
Advancement  of  Science,  to  recommend  its  support  to  the  National  Research  Council. 

John  C.  Mbbriam. 
John  M.  Gi.abkb. 

BBSIOKATIOir. 

The  resignation  of  Mr.  E.  W.  Morley  as  chairman  and  member  of 
the  committee  on  the  J.  Lawrence  Smith  fund  was  accepted  with 
regret  and  a  vote  of  appreciation  was  given  to  him  by  the  Academj 
for  past  services  in  that  capacity. 

OPnrxoN  OF  the  atto&vbt  obssbal. 

January  27,  1920. 
Sir:  You  have  referred  to  me,  for  opinion,  a  letter  to  you  from  Hon.  C^uurles  D. 
Walcott,  president  of  the  National  Academy  of  Sciences,  dated  October  IS,  1919, 
^n  which  he  asks  the  following  questions: 
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1.  Ib  the  National  Research  Council  the  authorized  agent  of  the  National  Academy 
of  Sciences? 

2.  Who  is  responsible  for  the  contracts  of  the  National  Research  Council? 

3.  Is  additional  documentary  evidence  necessary  to  complete  the  relation  of  the 
National  Research  Council  to  the  National  Academy  of  Sciences? 

The  National  Academy  of  Sciences  was  incorporated  by  act  of  Congress  approved 
March  3, 1S63.  Its  charter  constituted  it  a  corporation  and  conferred  upon  it  the  power 
"to  make  its  own  organization,  including  its  constitution,  by-laws,  and  rules  and 
regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or  otherwise;  to  pro- 
vide for  the  election  of  foreign  and  domestic  members,  the  division  into  classes,  and 
all  other  matters  needful  or  usual  to  such  institution,  and  to  report  the  same  to  Con- 
gress. *'  No  limitation  was  placed  upon  the  general  powers  thus  granted.  It  was  an 
organization  related  to  the  Government  in  that  by  the  charter  it  was  provided  '^the 
Academy  shall,  whenever  called  upon  by  any  department  of  the  €k)vemment,  in- 
vestigate, examine,  experiment,  and  report  upon  any  subject  of  science  or  art,  the 
actual  expense  of  such  investigations,  examinations,  experiments,  and  reports  to 
be  paid  from  appropriations  which  may  be  made  for  the  purpose,  but  the  Academy 
shall  receive  no  compensation  whatever  for  uiy  services  to  the  Crovemment  of  the 
United  States. '' 

The  number  of  members  of  such  corporation  was  by  its  original  charter  limited  to 
60  ordinary  members,  but  by  an  act  of  Congress  approved  July  14,  1870,  the  limi- 
tation was  removed. 

By  an  act  of  Congress  dated  June  20,  1884,  amended  and  enlarged  by  a  later  act 
approved  May  27,  1914,  said  National  Academy  was  authorized  and  empowered  to 
receive  by  devise  or  in  any  other  manner  property,  real  or  personal,  to  hold  the  same 
absolutely  or  in  trust,  to  invest,  reinvest,  and  manage  the  same  according  to  the 
provisions  of  its  constitution,  and  to  apply  said  property  and  its  income  to  the  objects 
of  its  creation  and  according  to  the  instructions  of  any  donors.  Congress  reserving 
the  right  at  any  time  to  limit  the  amount  of  real  estate  which  might  be  held  by  said 
Academy,  and  the  length  of  time  for  which  it  might  be  held. 

For  the  purposes  of  tiiis  memorandum  it  is  only  necessary  to  state  that  a  consti- 
tution and  rules  were  adopted  whidi  have  been  from  time  to  time  unended,  and 
whidi  regulate  the  transactions  of  the  association.  No  limitations  upon  its  methods 
of  carrying  into  effect  the  piuix)ses  of  its  incorporation  appear  therein.  The  cor- 
poration appears  to  be  possessed  of  quite  an  amount  of  property  embraced  in  diffwent 
funds,  some  devoted  to  special  purposes;  others  to  the  general  uses  of  the  Academy. 
The  management  of  financial  affairs  is  vested  in  the  teeasur^  under  the  direction  of 
ihe  finance  committee.  The  governing  body  of  the  Academy  is  designated  as  ''coim- 
dl,"  composed  of  six  members  elected  by  the  Academy,  together  witii  the  officers, 
to  wit,  the  president,  vice  president,  the  foreign  secretary,  the  home  secretary,  and 
the  treasurer.  The  constitution  prescribes  that  no  contract  shal\  be  binding  upon 
the  Academy  which  has  not  first  been  approved  by  the  council. 

The  constitution  provides  for  an  annual  report  to  be  made  to  Congress,  thus  com- 
plying with  the  provision  of  the  charter,  and  it  appears  that  such  reports  have  been 
made,  including  the  report  showing  the  creation,  continuance,  and  operations  of  the 
National  Research  Council.  (The  coimcil  of  the  Academy  will  be  hereinafter  re- 
ferred to  as  '*  Academy  council. ") 

The  constitution  also  provides  that  the  president  of  the  Academy  may  call  in  the 
aid  upon  committees  of  expert  persons  not  members. 

By  resolution  adopted  April  16,  and  19,  1916,  respectively,  the  Academy  coimcil 
directed  its  incident  to  inform  the  President  of  the  United  States  that  the  Academy 
deeired  to  place  itself  at  the  disposal  of  the  Government  for  any  service  within  its 
scope  in  the  event  of  a  break  of  diplomatic  relations  with  any  country,  and  directed 
itB  president  to  appoint  a  committee  to  carry  out  the  resolutions  should  such  service 
be  required  by  the  Government.    It  also  authorized  its  president  to  appoint  a  corn- 
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mittee  to  wait  on  the  President  of  the  United  States,  to  call  his  attention  to  said  reso- 
lutions tendering  the  Academy's  services. 

On  April  26,  1916,  said  president  and  committee  had  a  conference  with  the  Presi- 
dent of  the  United  States,  at  which  said  services  were  tendered  and  accepted  hy  the 
President. 

On  June  16,  1916,  at  a  meeting  of  the  Academy  council,  a  report  was  made  of  the 
conference  ahove  held  with  the  President  in  which,  among  other  things,  it  was  reported 
that  the  President  suggested  the  formation  of  a  committee  to  undertake  such  work  ts 
the  Academy  might  propose,  and  to  take  steps  looking  to  the  oiganization  and  coordiiia- 
tion  of  the  scientific  workers  of  resources  of  the  country  lor  the  purpose  of  avmding 
unnecessary  duplication  of  effort.  The  president  reported  to  the  council  that  he  hid 
appointed  a  committee,  naming  them,  on  the  organization  of  scientific  resources  d 
the  country  for  national  service.  The  committee  so  appointed  reported  a  plan  for  the 
formation  of  a  National  Research  Council,  to  consist  of  five  members  of  the  Academy, 
to  be  appointed  by  its  president,  of  the  president  or  other  representative  <rf  4e 
American  Association  for  the  Advancement  of  Science,  of  the  American  FhiloaophictI 
Society,  and  of  the  American  Academy  of  Arts  and  Sciences,  a  repree^ntative  from 
the  American  Society  of  Civil  Engineers,  American  Society  of  Mechanical  Engineea, 
American  Institute  of  Mining  Engineers,  American  Inatitute  of  Electrical  Engineen, 
together  with  a  representative  from  the  Departments  of  War,  Navy,  leflearch  labon- 
tories.  Government  Bureaus  of  Public  HealUi  Service  and  the  Department  of  Agricul- 
ture, the  general  purpose  of  this  council  to  be  to  encourage  the  investigation  d  natunl 
phenomena;  the  application  of  scientific  principles  to  the  development  of  American 
industries  in  the  employment  of  scientific  metiiods,  and  strengthening  Uie  nati<BiiI 
defense  and  promoting  the  national  welfare.  To  accomplish  this  ptupoee  it  w« 
recommended  that  the  Research  Council  adopt  certain  specific  measuiee  mentioned, 
to  wit,  the  making  of  certain  inventories,  the  preparation  of  certain  reportB,  together 
with  such  other  measures  as  may  be  deemed  advisable.  This  report  appeeis  to  have 
been  adopted  by  the  Academy  council  and  an  oiganization  known  as  the  Nationsi 
Research  Council  (hereinafter  styled  '' Research  Council ")»  composed  as  abofve 
stated,  created.  This  body  appears  to  have  functioned  during  the  war  and  to  hsTe 
received  large  amounts  from  Government  appropriations  and  private  sources  for  its 
support  and  maintenance. 

The  existence  of  the  Research  Council  and  its  work  was  recognized  by  the  PreetdeBt 
by  an  Executive  order  dated  May  11, 1918.  Its  institution  by  the  National  Acadony 
x>f  Sciences  under  its  congressional  charter  was  therein  recognized,  which  was  requested 
to  perpetuate  the  National  Research  Council  for  th0  doing  of  certain  duties  epedStBd 
in  the  said  Executive  order.  It  was  also  therein  recognized  that  the  effective  proes- 
cution  of  the  Research  Council's  work  required  the  cordial  cooperation  of  the  scientific 
find  technical  brandies  of  the  Government,  civil  and  military,  and  that  to  this  end  the 
President  of  the  United  States  would  designate  representatives  of  the  Gov^nment 
upon  the  nomination  of  the  president  of  the  National  Academy  of  Sciences,  to  serre 
as  members  of  the  council  as  heretofore,  and  that  the  heads  of  the  departments  imme- 
diately concerned  were  directed  to  cooperate  in  every  way  that  may  be  required. 

For  the  executive  management  of  its  affoirs  the  Research  Council  has  constitated 
an  executive  board  and  certain  ofl&cers.  The  treasurer  of  the  National  Academy  d 
Sciences  is  ex  ofi&cio  treasurer  of  the  National  Research  Coundl. 

Under  article  5,  regulating  the  nominations  and  appointments,  all  appointments  to 
the  National  Research  Council  are  either  made  by  the  prudent  of  the  Natioial 
Academy  of  Sciences  or  by  the  President  of  the  United  States  upon  the  nontdnation  d 
the  president  of  the  National  Academy  of  Sciences,  these  being  of  Govemm^ 
officials. 

All  the  proceedings  of  the  National  Research  Council  are  reported  to  the  Natioofti 
Academy  of  Sciences,  and  the  report  of  its  proceedings  appears  as  a  part  of  the  anni^ 
report  of  said  National  Academy  made  to  Congress.    The  existence  of  said  Nationsi 
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Research  Council,  its  functions  and  its  oiganization,  have  been  quito  fully  reputed  to 
Congress,  and  its  functions  as  an  exercise  of  a  part  of  the  activities  and  powers  of  the 
National  Academy  have  been  recognized,  at  least  by  implication. 

On  February  11,  1919,  a  permanent  constitution  of  the- National  Research  Council 
was  adopted,  known  as  Organization  of  the  National  Research  Council.  The 
executive  board  of  the  Research  Council  recommended  to  the  Academy  coimcil  the 
adoption  of  this  constitution,  which  was  approved  by  the  Academy  council,  and  sub- 
sequently  by  the  Academy  in  corporate  meeting.  This  constitution  states:  ''The 
National  Academy  of  Sciences,  under  the  authority  conferred  upon  it  by  its  charter 
enacted  by  Congress,"  etc.,  "adopts  the  following  permanent  organiziation  for  the 
National  Research  Council,  to  replace  the  temporary  organization  under  which  it  has 
operated  heretofore. " 

After  setting  forth  its  purposes,  it  further  states:  ''The  membership  of  the  National 
Research  Council  shall  be  chosen  with  the  view  of  rendering  the  council  an  effective 
federation  of  the  principal  research  agencies  in  the  United  States  concerned  with  the 
fields  of  science  and  technology  named  in"  the  article  defining  the  purpose  of  the 
Research  Council. 

The  National  Research  Council  therefore  occupies  two  relations  to  the  National 
Academy:  First,  that  of  a  special  permanent  agency  for  the  carrying  on  of  the  scientific 
a<;tivities  expressed  in  Article  I  of  the  above-mentioned  plan  of  pennanent  oiganiza- 
tion;  second,  a  federation  under  the  National  Academy  of  Sciences  proper  of  the 
other  scientific  oiganizations  of  the  country,  engaged  in  practical  scientific  work,  by 
incorporating  the  representatives  from  these  bodies,  as  well  as  from  the  Government, 
into  a  standing  committee  appointed  by  the  president  of  the  National  Academy  of 
Sciences  under  its  charter  and  general  supervision. 

It  is  evident  from  the  above  that  the  objects  to  be  accomplished  are  such  as  are 
within  the  powers  of  the  National  Academy  of  Sciences.  It  is  also  plain  that  no 
other  corporation  is  given  any  control  over  the  National  Academy  or  over  the  Research 
Council  thus  oiganized  by  it  under  its  charter. 

The  Research  Council  has  no  control  over  the  National  Academy  or  its  activities. 
The  Academy  can  engage  in  all  activities  which  the  Research  Council  can  exercise. 
'While  members  of  the  council,  other  than  the  membera  of  the  National  Academy, 
are  selected  from  the  representatives  of  the  other  scientific  bodies,  they  are  appointed 
by  the  president  of  the  National  Academy  under  the  provisions  of  the  plan  of  oigan- 
ization  for  the  Research  Council  adopted  by  the  National  Academy.  While  certain 
Government  officials  are  made  members,  ttte  president  of  the  National  Academy) 
by  its  authority  so  given,  selects  them,  and  the  President  of  the  United  States  confirms 
his  appointees.  Every  member  of  the  Research  Council  is  in  this  way  selected  by 
the  authority  of  the  National  Academy  under  the  authority  and  direction  it  has  given 
in  the  "plan  of  organization**  adopted  by  it. 

Unless  the  Academy  was  therefore  restricted  by  its  charter  in  constituting  an 
agency  for  scientific  research  and  work  to  its  own  members,  the  National  Research 
Council  is  an  agency  of  that  corporation. 

In  the  absence  of  a  charter  restriction  any  persons  may  be  chosen  as  directors  or 
any  other  class  of  agents  of  a  corporation.  (State  v.  McDaniel,  22  Ohio  St.,  354; 
Wight  V.  Springfield,  etc.,  R.  R.  Co.,  117  Mass.,  226;  In  re  Election  of  St.  Lawrence 
Steamboat  Co.,  44  N.  J.  L.,  529.) 

In  this  case  this  agency  was  duly  constituted  by  the  Academy  council  and  the 
permanent  organization  by  affirmative  action  of  the  Academy  itself  in  corporate 
meeting  "to  replace  the  temporary  organization  under  which  it  has  operated  here- 
tofore." 

As  heretofore  shown,  the  constitution  permitted  the  calling  in  the  aid  of  nonmem- 
bers  of  expert  attainments  upon  committees. 

A  corporation  can  act  only  through  agencies;  and  this  agency,  by  this  corporate 
action  (as  well  as  in  other  ways),  has  been  constituted  and  its  original  organization 
recognized. 
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In  view  of  the  wide  powers  of  the  National  Academy,  its  right  to  constitute  com- 
mittees  of  various  sorts,  and  its  relation  to  the  Government  in  the  prosecution  of 
scientific  research  and  work  in  which  the  Government  has  an  interest,  the  creation 
and  consl&tution  of  the  National  Research  Council,  is  a  legitimate  and  proper  exercise 
of  the  charter  powers  of  the  National  Academy,  and  renders  the  same  one  of  tiie 
agencies  of  the  National  Academy  for  the  carrying  out  of  the  charter  purposes  with 
Buch  powers  as  have  been  conferred  by  the  National  Academy  of  Sciences,  as  herein 
set  forth  in  the  several  resolutions  and  acts  of  the  Academy  council  in  relation  to  its 
several  organizations,  and  especially  in  the  adoption  of  a  constitution  for  the  per- 
manent organization  of  the  National  Research  Ck>uncil  in  corporate  meeting. 

The  National  Research  Council  has  recognized  its  relation  as  an  agency  subject  to 
the  Academy  council.  As  an  instance,  said  Research  Council  sou^t  the  approval 
K>f  the  National  Academy  of  its  participation  in  the  International  Research  Council, 
which  would  have  been  quite  unnecessary  if  the  bodies  had  been  independent. 
The  adoption  by  the  annual  meetings  of  the  National  Academy  of  reports  made 
would  also  carry  a  ratification  by  the  corporation  of  the  action  of  the  Academy 
council  in  its  dealings  with  the  National  Research  Council  as  one  of  the  scientific 
organizations  and  agencies  of  the  National  Academy  of  Sciences. 

I  therefore  am  of  the  opinion  that  the  National  Research  Council  constitutes  an 
agency  of  the  National  Academy  of  Sciences  for  the  purposes  and  with  the  poweis 
expressed  in  the  paper  entitled  '^Organization  of  the  National  Research  Council,'* 
adopted  February  11, 1919. 

Replying  to  the  question,  "Who  j i responsible  for  the  contracts  of  the  National 
Research  Council?''  I  do  not  find  where  the  National  Research  Council,  as  an  agency 
of  the  National  Academy  of  Sciences,  has  been  given  any  general  autliority  to  enter 
into  contracts.  The  constitution  of  said  Academy  provides  that  no  contract  shall  be 
binding  upon  the  Academy  which  has  not  first  been  approved  by  the  Academy 
council,  and,  therefore,  viewing  the  Research  Council  as  an  agency  of  the  Academy, 
possessing  only  the  powers  delegated  to  it,  authority  would  be  needed  in  order  for 
it  to  make  a  contract  binding  upon  the  Academy;  and  where  the  executive  board  of 
such  Research  Council  proposes  to  enter  into  such  obligation  it  should  obtain  such 
authority.  Where,  however,  the  Academy  council  should  authcuize  the  Research 
Council  to  do  certain  things  requiring  the  inciuring  of  an  expense,  this  would  be  a 
conference  of  authority  for  the  incurring  of  sudi  expense,  just  as  if  sudi  direction 
had  been  given  to  any  other  agent  chosen  to  do  a  particular  thing. 

I  think,  however,  that  except,  perhaps,  in  dealing  with  funds  whidi  may  have 
been  specifically  given  to  the  National  Research  Council,  and  have  been  directed 
to  be  handled  otherwise,  and  which  therefore  may  be  considered  as  a  special  trust  or 
trusts  to  be  administered  as  directed  in  the  appropriation  thereof,  or  by  &e  donor, 
all  contracts  or  expenditures  for  the  National  Research  Council  should  be  authorized 
and  incurred  as  expenses  of  the  National  Academy,  and  should  not  be  incurred  by 
the  Research  Council  as  such,  and  that  such  incurring  should  be  with  the  autiiority 
and  in  the  name  of  the  Academy;  the  Research  Council  occupying  the  position  of  a 
permanent  standing  committee  raised  by  the  Academy  to  conduct  the  work  com- 
mitted to  it  as  work  of  the  National  Academy  being  accomplished  through  this 
agency. 

Replying  the  the  query,  '*  Is  additional  documentary  evidence  necessary  to  com- 
plete the  relation  of  the  National  Research  Council  to  the  National  Academy  of 
Sciences?"  I  suggest  that,  while  it  may  not  be  necessary,  it  is  certainly  very  deeinbJe 
that  there  should  be  a  further  defining  of  the  financial  relations  between  these  bodia 
so  as  to  prevent  any  misapprehension  or  conflict  from  arising. 
Respectfully, 

C.  B.  Ambs, 
Acting  Auomeif  GeneroL 

To  the  PRESIDBNT. 
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At  the  annual  elections,  Messrs.  Arthur  L.  Day  and  T.  H.  Morgan 
were  elected  members  of  the  coimcil. 

The  following  new  members  were  elected: 

James  Kowland  Angell,  University  of  Chicago,  Chicago,  111. 

Henry  Prentiss  Armsby,  State  College,  Pa. 

Wilder  Dwight  Bancroft,  Cornell  University,  Ithaca,  N.  Y. 

Hans  Frederick  Blichfeldt,  Stanford  University,  Calif. 

Anton  Julius  Carlson,  University  of  Chicago. 

William  Duane,  Harvard  University,  Cambridge,  Mass. 

Lewis  Ralph  Jones,  University  of  Wisconsin,  Madison,  Wis. 

Elmer  Peter  Kohler,  Harvard  University,  Cambridge,  Mass. 

Charles  Kenneth  Leith,  University  of  Wisconsin,  Madison,  Wis. 

Clarence  Edwin  McClung,  University  of  Pennsylvania,  Philadel- 
phia, Pa. 

Elmer  Vemer  McCollum,  John  Hopkins  University,  Baltimore,  Md. 

George  Washington  Pierce,  Harvard  University,  Cambridge,  Mass. 

Harris  Joseph  Ryan,  Stanford  University,  Calif. 

Joel  Stebbins,  Lick  Observatory,  Calif. 

Bailey  Willis,  Stanford  University,  Calif. 

The  following  foreign  associates  were  elected: 

Prank  Dawson  Adams,  McGill  University,  Montreal,  Canada. 

Marie  Ennemond  Camille  Jordan,  College  of  Prance,  Paris,  Prance. 

Pran^ois  Antoine  Alfred  Lacroix,  Mus^e  d'Histoire  Naturelle, 
Paris,  Prance. 

Heike  Eamerlingh  Onnes,  University  of  Leyden,  Netherlands. 

Sir  David  Prain,  Royal  Botanic  Gardens,  Kew,  Surrey,  England. 

Santiago  Ramon  y  Cajal,  University  of  Madrid,  Spain. 

The  home  secretary  was  requested  to  transmit  the  thanks  of  the 
Academy  to  the  Smithsonian  Institution  and  to  the  Cosmos  Club  for 
the  courtesies  extended  to  the  members  of  the  Academy  during  the 
meeting. 

8GIEHTIFIG  SESSIONS. 

MEETINGS  OF  APRIL  26,  27,  1920. 
Monday,  Apbil  26. 
8cibntipic  papers. 

John  M.  Clarke:  Conservation  of  natural  resources  as  a  proper  function  of  the 
National  Academy. 

Raymond  Pearl:  On  the  rate  of  growth  of  the  population  of  the  United  States 
Ance  1790  and  its  mathematical  expression.    (Illustrated.) 

Franz  Boas:  Growth  and  development  as  determined  by  environmental  influences. 

Charles  B.  Davenport:  Plural  births  in  man.    (Illustrated.) 

Samuel  J.  Meitzer:  The  importance  of  the  presence  of  both  S3rmpathetic  superior 
cervical  ganglia  to  the  maintenance  of  life;  and  their  possible  relations  to  respiratory 
dieeafles. 

Charles  D.  Walcott:  Structure  of  Marrella  and  allied  Middle  Cambrian  crustaceans. 

James  R.  Angell:  The  National  Research  Council.    (Illustrated.) 
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Robert  M.  Yerkes  (introduced  hy  E.  L.  lliomdike):  A  psychological  study  of  the 
medical  officers  in  tl^e  Army. 

Robert  W.  Wood:  Spectroscopic  phenomena  of  very  long  vacuiun  tubes.  (Illus- 
trated.) 

L.  T.  E.  Thompson,  C.  N.  Hickman,  and  N.  Riffolt  (introduced  by  Arthur  G. 
Webster):  The  measurement  of  small  time  intervals  and  some  applications,  prin* 
dpally  ballistic. 

Robert  A.  Millikan:  The  effect  of  molecular  structure  upon  the  reflection  of  mole- 
cules from  the  surface  of  liquids  and  solids.    (Illustrated.) 

Arthur  G.  Webster:  The  Springfield  rifle  and  the  Leduc  formulae. 

Arthur  G.  Webster:  Some  new  methods  in  internal  ballistics  of  the  Springfield 
rifle. 

George  E.  Hale:  The  100-inch  Hooker  telescope  of  the  Mount  Wilson  Observator}-. 
(Illustrated.) 

A.  A.  Michelson:  The  vertical  interferometer.  Preliminary  tests  in  an  attempt  to 
measure  the  diameter  of  the  stars.  A  modification  of  the  Foucault  method  adapted 
to  long-distance  measurement  of  the  velocity  of  light.    (Illustrated.) 

Arthur  G.  Webster:  Preliminary  measurements  on  the  pressures  in  the  "Onde  de 
Ohoc." 

Arthur  G.  Webster:  On  the  connection  of  the  specific  heats  with  the  equation  of 
state  of  a  gas. 

Edwin  H.  Hall:  Thermal  conductivity  of  metals. 

William  EUery  Hale  Lectures.  Discussion:  The  Scale  of  the  Universe.  By  Bir- 
low  Shapley,  Mount  Wilson  Solar  Observatory,  and  Heber  D.  Curtis,  Lick  Observa- 
tory.   (Illustrated.) 

Tuesday,  April  27. 

C.  HsjTt  Merriam:  Distribution  and  villages  of  the  Indian  tribes  of  the  Klamafli 
River  region,  California.    (Illustrated.) 

John  C.  Merriam:  Significance  of  correlation  in  function  between  the  dentition  and 
skeleton  of  the  Sabre-tooth  tiger.    (Illustrated.) 

George  H.  Parker:  On  the  colonial  nervous  system  of  Renilla.    (Illustrate.) 

Douglas  H.  Campbell:  The  genus  Botrychium  and  its  relationships. 

Frederick  V,  Coville:  The  influence  of  cold  in  stimulating  the  growth  of  plants. 
(Illustrated.) 

Thomas  B.  Osborne  and  I^ayette  B.  Mendel:  Some  common  foods  as  sources  of 
vitaipines. 

Lawrence  J.  Henderson:  The  ph3r8ico-chemical  properties  of  haemoglobin. 

William  A.  Noyes  and  George  H.  Coleman:  The  direct  combination  of  nitzogen  and 
chlorine. 

Gilbert  N.  Lewis:  Valance  and  chemical  affinity.    (Illustrated.) 

William  F.  Durand:  Shock  or  water  ram  in  pipe  lines  with  imperfect  reflection  at 
the  discharge  end  and  including  the  effects  of  friction  and  nonuniform  diange  d 
valve  opening. 

Leonard  E.  Dickson:  Recent  notable  progress  in  the  theory  of  numbers. 

Edward  Kasner:  Geodesies  and  relativity. 

F.  E.  Pemot  (introduced  by  G.  0.  Squier):  The  use  of  alternating  currents  for  sub- 
marine cable  transmission.    (Illustrated.) 

George  0.  Squier:  Multiplex  telephony  and  tel^raphy  over  open-circuit  bare 
wires  laid  in  the  earth  or  sea.    (Illustrated.) 

Lyman  J.  Briggs:  The  air  resistance  of  spheres.    (Illustrated.) 

Robert  H.  Goddard:  The  possibilities  of  the  rocket  in  weather  forecasting.  (Illus- 
tpated.) 

H.  Fielding  Reid:  The  distribution  of  land  and  water  on  the  earth.    (Illustimted.} 

Waldemar  Lindgren:  The  alterations  of  limestones  in  contact-metamorpfaism.  (Il- 
lustrated.) 
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Henry  Norris  Russell:  Notes  on  the  internal  constitution  of  the  stars. 

Charles  Greeley  Abbot:  New  observations  on  the  variability  of  the  sun.  (Illus- 
trated.) 

Irving  Langmuir:  The  **quantel"  theory:  A  new  theory  of  the  ether,  matter,  and 
electromagnetism. 

Raymond  Pearl:  On  a  single  numerical  index  of  the  age  distribution  of  a  popu- 
lation (by  title). 

Edward  S.  Dana:  Biographical  memoir  of  George  Jarvis  Brush  (by  title). 

Mabel  Weil:  Reports  on  the  researches  of  the  late  Prof.  C.  C.  Trowbridge,  (a) 
Aiuroras  and  magnetic  disturbances.  (6)  Auroral  phenomena  and  the  meteor  train 
zone,  (c)  An  investigation  of  meteor  trains,  (d)  Theories  on  the  nature  of  meteor 
trains  (by  title). 

Theodore  Holm:  The  vegetation  of  the  Alpine  region  of  the  Rocky  Mountains  in 
Colorado  (by  title). 

8.  W.  Williston:  Osteology  of  the  reptiles  (by  title). 

PBSSBNTATIOH  OF  MEDALS. 

At  the  annual  dinner  of  the  Academy  held  on  the  evening  of  April 
27,  the  Henry  Draper  gold  medal  was  presented  to  the  British 
ambassador,  the  Right  Hon.  Sir  Auckland  Geddes,  K.  C.  B.,  for 
transmittal  to  Alfred  Fowler,  F.  R.  S.,  professor  of  astrophysics; 
Imperial  College  of  Science  and  Technology,  South  Kensington. 
The  award  to  Prof.  Fowler  was  made  for  his  valuable  contributions 
to  our  knowledge  of  the  solar  corona,  simspots,  comets,  and  the 
stars — especially  the  red  stars  of  Secchi's  Type  III — on  the  basis  of 
spectrographic  observations.  The  medal  for  eminence  in  the  appli- 
to  the  public  welfare  was  presented  to  Herbert  Hoover  for  his  appli- 
cation of  science  in  the  conservation,  selection,  and  distribution  of 
food. 

ATTTXTMN  MESTmG. 

The  autumn  meeting  of  the  Academy  was  held  at  Princeton  Uni- 
versity, Princeton,  N.  J.,  on  November  15,  16,  and  17,  1920. 

In  the  absence  of  the  president,  Mr.  Remsen  was  elected  temporary 
chairman  for  the  session  of  the  Academy. 

Forty-four  members  were  in  attendance,  as  follows: 


Bridgman,  P.  W. 
Bumstead,  H.  A. 
Carty,  J.  J. 
Cattell,  J.  McK. 
Clarke,  J.  M. 
Conklin,  E.  G. 
Councilman,  W.  T. 
Croee,  Whitman 
Davenport,  C.  B. 
Davis,  W.  M. 
Day,  Arthur  L. 
Donaldson,  H.  H. 
Duane,  William 
Flexner,  Simon 
Hall,  Edwin  H. 


Harper,  R.  A. 
Harrison,  Ross  G. 
Howard,  L.  0. 
Jennings,  H.  S. 
Leuschner,  Armin  0. 
Lindgren,  Waldemar 
Lyman,  Theodore 
Merriam,  J.  C. 
Millikan,  R.  A. 
Nichols,  E.  F. 
Noyes,  A.  A. 
Osbom,  H.  F. 
Pearl,  Raymond 
Reid,  H.  F. 
Remsen,  Ira 


Russell,  H.  N. 
McCollum,  E.  V. 
McClung,  C.  E. 
Scott,  W.  B. 
Smith,  Theobald 
Taylor,  D.  W. 
Trowbridge,  A. 
Veblen,  Oswald 
Webster,  Arthur  G. 
Welch,  William  H. 
Wheeler,  W.  M. 
Willis,  Bailey 
Wilson,  E.  B. 
Wood,  R.  W. 
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BXraznSS  8B88IOV8. 

The  following  assignments  of  the  biographies  of  deceased  members 
were  announced: 

To  Whitman  OroeB,  the  biographies  of  L.  V.  Pirsaon,  died  December  8,  1919,  and 
J.  P.  IddingB,  died  September  8,  1920. 
To  Ira  Remsen,  the  biography  of  H.  N.  Morse,  died  September  8,  1920. 
To  W.  H.  Howell,  the  biography  of  S.  J.  Meltzer,  died  November  8, 1920. 

Changes  in  personnel  of  committees: 

Committee  to  audit  accounts  of  the  tieasurer:  L.  O.  Howard,  A.  Trowbridge,  H.  A. 
Bumstead. 

Oommittee  on  conservation  of  natural  resources:  J.  0.  ICeniam,  J.  M.  Clarke,  J. 
McK.  CatteU. 

Local  committee:  E.  G.  Conldin,  A.  G.  Mayor,  H.  N.  RusseU,  W.  B.  Scott,  Theob^d 
Smith,  A.  Trowbridge,  Oswald  Veblen. 

The  following  selection  of  new  members  of  the  board  of  editors  of 
the  Proceedings  was  presented  from  the  council: 

Retiring:  E.  B.  Frost,  Jacques  Loeb,  E.  H.  Moore,  E.  L.  Thomdike,  W.  M.  Wheder. 
.  Incoming:  William  Duane,  Ross  G.  Harrison,  E.  H.  Moore,  FVank  Schlesinger,  W. 
M.  Wheeler. 

Delegate  to  the  London  conference  to  discuss  the  financing  of  the  International  Cata- 
logue of  Scientific  Literature  and  to  the  meeting  at  Strasbourg  of  the  IntematioDal 
Mathematical  Union,  L.  E.  Dickson. 

▲MBVDMSITTS  TO  OOmTZTVTZON. 

The  following  amendments  to  the  constitution  from  the  committee 
of  the  whole  at  the  business  session  of  April  28,  1920,  were  adopted: 
Article  V,  section  3,  last  paragraph: 

The  treasurer  shall  prepare  a  full  report  of  the  financial  affairs  of  the  Academy  at  the 
end  of  the  fiscal  year.  This  report  shall  be  submitted  to  the  council  for  i4>pfoval  and 
afterwards  presented  to  the  Academy  at  the  abihmI  next  stated  meeting.  He  thaU  aUo 
prepare  a  supplementary  financial  statement  to  December  SI  of  the  ensuing  fiscal  year  for 
presentation  at  the  annual  meeting. 

Article  III,  section  2: 

The  names  of  the  members  present  at  each  session  of  a  meeting  shaU  be  recorded  in 
the  minutes  and  ike  twenty  members  pgoeont  at  any  oossiwi  shall  constitute  a  quorom 
for  the  transaction  of  business. 

AMENDMENTS   TO  RULES. 

In  order  to  carry  the  amendments  to  the  constitution  into  eflFect 
the  following  amendments  to  the  rules  were  adopted: 

Amend  paragraph  5  of  Article  V  by  changing  in  the  first  line  the  word  "January" 
to  ''July,"  and  in  the  first  and  second  lines  "January  15"  to  "August  1,"  and  strike 
out  in  the  second  line,  after  the  word  "audited,*'  the  word  "by,"  and  insert  in  place 
thereof  the  words  "under  the  direction  of."  In  the  third  line  strike  out  the  word 
"autumn"  and  insert  the  word  "annual,"  so  that  the  first  three  Unes  of  para^aph  5 
shall  read: 
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**5.  The  accounts  of  the  treamirer  shall,  between  July  1  and  August  1  of  each  year, 
be  audited  under  the  direction  of  a  committee  of  three  members  to  be  appointed  by 
the  president  at  the  annual  meeting  of  the  Academy/' 

In  line  9  of  paragraph  5,  Article  V,  after  the  word  "Academy,"  insert  the  words 
"including  the  National  Research  Council." 

Strike  out  the  last  four  lines  of  paragraph  5,  Article  V,  and  insert  the  following  in 
place  thereof:  "The  reports  of  the  treasurer  and  auditing  committee  shall  be  pre- 
sented to  the  Academy  at  the  autumn  meeting  and  shall  be  published  with  that  of 
the  president  to  Congress.  They  shall  be  distributed  to  the  members  in  printed  form 
at  the  annual  meeting." 

In  line  1  of  paragraph  4,  Article  VI,  strike  out  the  words  "December  31"  and  insert 
in  lieu  thereof  "June  30." 

In  paragraph  5  of  Article  VI,  in  the  third  line,  before  the  word  "members,"  strike 
out  the  word  "two"  and  insert  the  word  "five";  and  after  the  word  "president"  add 
the  following:  "two  of  whom  may  be  nonmembers  of  the  Academy." 

W.  LlNDGRBN. 

F.  L.  Ransomb. 
C.  D.  Walcott. 
The  change  in  the  fiscal  year  of  the  Academy  from  the  calendar  year  to  the  fiscal 
year  of  the  United  States  Government  to  commence  with  the  report  for  the  year  1921. 

INTERNATIONAL  RESEARCH   COUNCIL. 

Through  the  liberality  of  the  trustees  of  the  William  EUery  Hale 
fund,  the  National  Academy  of  Sciences  was  able  to  make  a  contribu- 
tion of  £100  toward  the  expenses  of  the  International  Research 
Coimcil. 

The  following  recommendation  from  the  council  was  approved: 

That  the  medal  of  the  Academy  for  eminence  in  the  application  of  science  to  the 
public  welfare  be  awarded  at  the  annual  meeting  of  the  Academy  in  April,  1921,  to 
Charles  Wardell  Stiles,  in  consideration  of  his  pioneer  work  in  the  recognition  and 
eradication  of  the  hookworm  disease. 

SCIENCE  NEWS   SERVICE. 

Mr.  Noyes  presented  the  following  report  prepared  by  Mr.  W.  E. 
Ritter  on  the  Science  News  Service: 

The  Science  News  Service,  now  in  process  of  development,  is  the  outgrowth  of  a 
meeting  held  on  November  11, 1919,  at  Miramar,  Calif.,  the  home  of  Mr.  E.  W.  Scripps, 
at  which  Mr.  E.  W.  Scripps,  Mr.  Robert  P.  Scripps,  and  Mr.  W.  E.  Ritter  were  present. 

The  object  of  the  organization  was  stated  as  follows: 

"To  make  the  greatest  possible  use  of  the  press  in  the  way  of  disseminating  that 
knowledge  which  is  the  result  of  painstaking  research  carried  on  by  well-trained 
scientists." 

For  this  purpose  the  founder,  Mr.  E.  W.  Scripps,  placed  at  the  disposal  of  the 
oi^ganizatLon  the  sum  of  130,000  a  year  for  two  formative  years,  agreeing  that  if  the 
scheme  were  entirely  successful  to  endow  the  service  with  $500,000. 

It  was  the  intention  of  the  foimder  that  the  enterprise  should  be  conducted  on  a 
self-supporting  basis,  though  not  for  profit  to  any  person  or  group  of  persons,  but  that 
fair  compensation  should  be  rendered  to  the  editors,  business  manager,  and  writers — 
those  upon  whom  would  chiefly  devolve  responsibility  for  making  the  organization 
an  instrument  of  great  public  service. 

On  invitation  addressed  severally  to  the  presidents  of  the  National  Academy  of 
Sciences  and  the  American  Association  for  the  Advancement  of  Science  and  the 


Digitized  by 


Google 


80         ANNUAL  BEPORT  NATIONAL  ACADEMY  OF  SCIENCES,  1920. 

chainnan  of  the  NatLcmal  Research  Council,  the  following  were  appointed  as  repre- 
sentatives of  the  above-named  organizations:  George  E.  Hale,  representing  the  Na- 
tional Academy  of  Sciences;  D.  T.  McDougal,  representing  the  American  Association 
for  the  Advancement  of  Science;  and  R.  A.  Millikan,  representing  the  National 
Research  Coimcil.  Dr.  Millikan  later  resigned  and  A.  A.  Noyes  was  appointed  in 
his  place. 

These,  together  with  the  initial  membership  of  three,  met  at  Miramar  on  March 
18, 1920.  At  this  meeting  "Science  News  Service"  was  adopted  as  the  name  of  the 
organization,  and  it  was  voted  "that  the  Science  News  Service  be  an  independent 
corporation  which  shall  be  affiliated,  in  ways  which  shall  be  hereinafter  sx>ecified, 
Willi  the  National  Academy  of  Sciences,  the  American  Association  for  the  Advance- 
ment of  Science,  and  the  National  Research  Council.'' 

The  latest  meeting  of  the  corporation  was  held  at  Miramar  on  July  7,  1920,  and  it 
was  voted  at  that  time  "That  the  Science  News  Service  invite  the  National  Academy 
of  Sciences,  the  American  Association  for  the  Advancement  of  Science,  and  the 
National  Research  Council,  each  severally,  to  nominate  for  membership  in  the 
Science  News  Service,  in  addition  to  the  representatives  already  nominated  by  the 
said  bodies,  namely,  Geoige  £.  Hale,  D.  T.  McDougal,  and  A.  A.  Noyes,  two  mem- 
bers to  serve  for  terms  of  two  and  four  years,  respectively.'' 

In  accordance  with  this  action  the  National  Academy  of  Sciences  is  herewith  in- 
formed of  the  steps  so  far  taken  toward  the  formation  of  the  Science  News  Service,  and 
is  requested  to  nominate  its  additional  representatives  at  as  early  a  date  as  possible. 

When  the  nominations  of  the  three  societies  are  made  a  meeting  of  the  Science 
News  Service  will  be  called,  action  on  the  nominations  will  be  taken,  and  the  organ- 
ization then  can  soon  be  made  ready  for  work.  -^^^  g   Rttter 

La  Jolla,  Calif.,  July  tlj  19f0. 

The  Academy  authorized  the  appomtment  by  the  coimcil  of  three 
representatives  to  serve  on  the  board  of  the  Science  News  Service, 
The  council  was  also  instructed  to  convey  to  Mr.  E.  W.  Scripps  the 
appreciation  of  the  Academy  for  his  liberaUty  and  foresight  in  this 
gift  to  science. 

REPORT  OV  THE  COMMITTEX  OIT  OOVSERVATIOir  OV  STATURAL  RE80X7RCBS. 

Your  committee  has  been  profoundly  impressed  by  the  supreme  importance,  useful- 
ness, and  magnitude  of  the  general  movement  on  conservation  of  the  natural  resources 
of  the  Bepublic,  and  it  tentatively  reports  that  the  matter  outlines  itself  as  follows: 

To  be  made  effective,  such  a  movement  must  be  dignified  and  substantially  sup- 
ported, and  the  effort  must  be  sustained.  It  must  be  primarily  and  essentdaUy  educa- 
tive, and  this  educative  promulgation  should  avail  itself  of  all  official  and  administrative 
educational  agencies  of  the  States  and  the  Nation.  The  appeal  to  and  through  these 
agencies  should  be  based  upon  patriotism  and  the  true  piety  which  expresses  itself  in 
the  sentiment  of  unselfishness  and  the  purpose  to  perpetuate  our  national  heritage.  It 
should  have  a  background  of  formal  and  impressive  support  by  a  body  of  high-minded 
and  influential  citizens  of  the  Republic,  and  it  will  require  the  activity  of  a  compe- 
tent central  committee. 

In  the  present  opinion  of  your  committee,  there  is  every  reason  why  the  work  should 
begin  at  once  by  careful  compilation  (at  modest  cost  under  the  auspices  of  the  Nationid 
Research  Coimcil)  of  a  list  of  all  active  conservation  agencies  of  whatever  character, 
with  the  purpose  of  eventually  coordinating  these  organized  activities  and  unitii^ 
them  in  support  of  the  general  movement. 

J.  G.  Mbbriam,  Chairman, 

Report  received  and  approved. 
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REPORT  OF  THE  COllllITTSX  OK  THE  MART  OULRK  THOMPSOIT  MEDAL. 

After  long  correspondence  with  the  beet  of  French  medalists  and  various  experi- 
ments in  the  rendering  of  a  suitable  design,  the  work  of  executing  the  medal  in  cor- 
rect medallic  form  was  assigned  to  Theodore  Spicer-Simson,  of  New  York,  and  his  work 
has  now  been  completed  and  a  proof  struck.  In  this  form  the  medal  has  been  sub- 
mitted to  the  council  and  approved  by  them. 

The  cost  of  the  designs  and  execution  has  been  lai^ger  than  anticipated  on  account 
of  prevailing  financial  conditions,  and  by  agreement  the  designer  is  to  wait  for  the 
balance  due  upon  payments  to  him  for  this  work.  This  condition  will  make  it  nec- 
essary to  defer  for  the  present  the  award  of  this  medal  unless  such  award  is  provided 
for  otherwise  than  through  the  income  from  the  Thompson  fund. 

John  M.  Clarke,  Chairman, 

Report  received  and  recommendations  approved. 

TRUSTEES  OF  THE  WATSOK  FX7KD. 

The  following  recommendation  from  the  trustees  of  the  Watson 
fund  was  approved: 

That  a  grant  of  $300  be  made  to  aid  Herb^i  G.  Wilson,  of  Northfield,  Minn.,  in 
work  on  the  Watson  asteroids. 

THEODORE  IT.  VAIL. 

The  following  resolutions  from  the  National  Research  Council  on 
the  death  of  Theodore  N.  Vail  were  presented  from  the  council  and 
the  Academy  directed  that  they  be  spread  upon  the  minutes: 

May  18, 1920. 
Whereas  the  National  Research  Council  in  annual  meeting  assembled  in  Washington, 

April  25,  1920,  learns  with  r^:ret  of  the  death  of  Theodore  N.  Vail,  it  is  hereby 

unanimously 

Resolvedy  That  in  the  death  of  Theodore  N.  Vail,  chairman  of  the  advisory  com- 
mittee of  the  National  Research  Council,  leader  of  men,  organizer  of  industry,  con- 
structive thinker  gifted  with  imagination,  lover  of  science,  the  council,  in  common 
with  all  other  organizations  that  have  felt  his  dynamic  personality,  suffers  an  irrep* 
arable  loss^  the  cause  of  science  for  itself  and  for  the  utility  of  its  application  to  the 
industries  of  the  United  States  is  bereft  of  a  great  personality  which  saw  the  all  but 
unlimited  possibilities  with  which  scientific  research  was  pregnant  for  good  to  his 
fellow  citizens  and  to  the  world,  and  strove  to  realize  the  advancement  of  human 
knowledge  and  the  benefits  to  his  country  which  an  indefatigable  support  and  fos- 
tering of  research  could  richly  confer;  and  be  it  further 

JResolvedj  That  a  copy  of  this  resolution  be  spread  upon  the  minutes,  be  com- 
municated to  his  bereaved  relatives,  to  the  National  Academy  of  Sciences,  and 
to  the  American  Telephone  &  Telegraph  Co.,  of  which  he  was  chairman. 

The  home  secretary  was  requested  to  transmit  the  thanks  of  the 
Academy  to  the  president  and  the  board  of  trustees  of  Princeton 
University,  to  the  department  of  animal  pathology  of  the  Rocke- 
feller Institute,  to  the  members  of  the  Nassau  Club,  and  members  of 
the  Academy  resident  in  Princeton  serving  as  a  local  committee,  for 
the  courtesies  extended  to  the  members  of  the  National  Academy  of 
Sciences  at  its  autunm  meeting,  November  15,  16,  and  17,  1920. 
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SOJLEMTUriC   SESSIONS. 

meetings  of  november  16  and  17,  1920. 
Tdesday,  November  16. 

SCIEfrriPIC  PAPERS. 

W.  Duane:  Some  approximate  computations  of  X-ray  wave  lengths. 

E.  H.  Hall:  The  Peltier  effect. 

R.  A.  Millikan:  New  facts  bearing  on  the  structure  of  the  helium  atom. 

The  measurement  of  the  ionizing  potential  of  metallic  sur&cev. 
Further  progress  in  the  extreme  ultra-violet. 

R.  W.  Wood:  Fluorescence  and  chemical  change  in  very  intense  light  fields. 

A.  Trowbridge:  A  high-speed  photographic  recording  galvanometer  for  laborat<v>' or 
technical  use. 
Explosions  of  mixtures  of  coal  gas  and  air  under  constant-volume 
conditions. 

L.  0.  Howard:  A  postwar  use  of  war  material. 

N.  L.  Britton:  The  investigation  of  the  flora  of  northern  South  America  by  the 
United  States  National  Museum,  the  Qray  Herbarium  of  Harvard  University,  and  the 
New  York  Botanical  Garden. 

U.  Dahlgren  (introduced  by  E.  G.  Conklin):  The  segregation  and  control  of  the 
light-producing  substances  in  organisms  (by  title). 

A.  G.  Mayor:  Rose  Atoll,  Samoa  (by  title). 

W.  N.  Benson  (introduced  by  Arthur  L.  Day) :  The  tectonic  conditions  accompuiy* 
ing  the  intrusion  of  basic  and  ultrabasic  igneous  rocks  (by  title). 

John  M.  Clarke.  The  oldest  forest.    Lantern. 

H.  F.  Osbom:  The  evolution  of  the  proboscidea.    Lantern. 

Baron  Gerhard  DeGeer  (introduced  by  H.  F.  Osbom):  The  struggle  between  son 
and  ice  for  the  past  10,000  years.    Lantern. 

J.  F.  Kemp:  Unusual  features  of  sedimentation  in  the  Pennsylvanian  strata,  Bing- 
ham Canyon,  Utah. 

W.  Bowie  (introduced  by  A.  O.  Leuschner) :  Some  geologic  conclusions  from  geodetic 
data. 

W.  B.  Scott:  Origin  of  the  Nort^  and  South  American  faunas  (by  title). 

W.  J.  Sinclair  (introduced  by  W.  B.  Scott):  The  red  layer,  a  contribution  to  the 
stratigraphy  of  the  White  River  oligocene  (by  title). 

W.  M.  Davis:  Lessons  of  the  Grand  Canyon.  Lecture  complimentary  to  the  citi- 
zens of  Princeton. 

Wednesday,  November  17. 

W.  M.  Davis:  Islands  near  the  border  of  the  Coral  Seas. 

E.  B.  Wilson:  Equipartition  of  eneigy. 

E.  Kasner:  Einstein  gravitational  fields:  Orbits  and  light  rajrs. 

H.  N.  Russell:  Note  on  the  Sobral  eclipse  photographs  (by  title). 

J.  W.  Alexander  (introduced  by  Oswald  Veblen):  Knots  and  Riemann  spaces 
(by  title). 

Philip  Franklin  (introduced  by  Oswald  Veblen):  The  map-coloring  problem  (by 
title). 

E.  L.  Nichols:  Luminescence  at  high  temperatures. 

J.  Kendall  (introduced  by  M.  T.  Bogert):  The  molecular  state  of  water  vapor. 

The  correlation  of  solubility,  compound  formation,  ionization,  and  electro  affisity 
in  solution. 

E.  P.  Adams  (introduced  by  H.  N.  Russell):  The  Corbino  effect  in  iron  (by  titteV. 

W.  C.  Menzies  (introduced  by  Oswald  Veblen):  The  application  of  a  diff«!ential 
thermometer  in  ebullioscopy  (by  title). 
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A.  H.  Philips  (introduced  by  W.  B.  Scott):  Occurrence  of  copper  and  zinc  in 
marine  animal  a  and  calcareous  muds  (by  title). 

Hugh  S.  Taylor  (introduced  by  Oswald  Veblen) :  The  adsorption  of  gases  by  metallic 
catalysts  (by  title). 

Donald  P.  Smith  (introduced  by  Oswald  Veblen):  Experiments  on  electrical  con- 
duction in  a  hydrogen  alloy  (by  title). 

Theobald  Smith:  Biological  aspects  of  the  process  of  infection. 

S.  B.  Wolbach  (introduced  by  W.  T.  Councilman):  Typhus  fever,  with  descrip- 
tion of  the  aetiology. 

H.  H.  Donaldson:  Changes  in  the  ear  of  the  rat  on  the  inception  of  hearing. 

R.  6.  Harrison:  Experiments  on  the  development  of  the  gills  in  amphibians. 

0.  E.  McClimg:  An  important  period  in  the  process  of  synapsis. 

W.  W.  Swingle  (introduced  by  E.  G.  Conklin):  The  sexual  cycle  of  the  larval  bull- 
frog.   Lantern. 

F.  G.  Benedict:  The  basal  metabolism  of  girls  12  to  17  years  of  age  (by  title). 

L.  B.  Mendel:  Growth  on  diets  poor  in  true  fats. 

F.  Boafr:  The  measurement  of  difCerences  between  races. 

E.  B.  Davenport:  Anthropology  in  the  Army. 

Raymond  Pearl:  Further  data  on  population  growth  (by  title). 

John  Auer  (introduced  by  8.  J.  Meltzer):  The  duration  of  construction  of  blood 
vessels  by  epinephrin. 

S.  J.  Meltzer:  On  a  life-saving  action  of  epinephrin,  with  a  lantem-slide  demon- 
stration (by  title). 

Martha  Wollstein  (introduced  by  S.  J.  Meltzer):  Nature  of  the  effect  of  double 
vagotomy  in  rabbits. 

BUSINESS  OF  THE  COUNCIL. 

PB00EXDIVQ8. 

The  following  reoommendations  of  the  joint  committee  of  the 
National  Academy  of  Sciences  and  of  the  National  Research  Coundl 
upon  publications  were  approved: 

1.  That  the  National  Academy  of  Sciences  and  the  National  Research  Council  co- 
operate  in  the  publication  of  the  Proceedings,  beginning  with  Volume  VII. 

2.  That  the  material  published  in  the  Proceedings  consist  only  of  articles  in  brief 
form  of  permanent  scientific  value. 

3.  That  the  management  of  the  Proceedings  be  vested  in  an  executive  committee 
of  three,  consisting  of  the  managing  editor  as  chairman,  for  a  term  of  one  year,  of  a 
representative  of  the  Academy,  and  a  representative  of  the  National  Research  Council^ 
each  to  be  appointed  for  a  term  of  three  years. 

4.  That  the  editorial  board  consist  of  the  home  secretary  and  the  foreign  secretary 
of  the  Academy,  the  chairman  and  the  permanent  secretary  of  the  National  Research 
Oorincil  as  ex-officio  members,  and  in  addition  of  10  representatives  of  the  Academy 
and  seven  representatives  of  the  Research  Council,  these  numbers  corresponding  to  the- 
number  of  sections  of  the  Academy  and  the  number  of  divisions  of  science  and  tech- 
nology of  the  Research  Council. 

5.  That,  beginning  with  Volume  VII,  the  financial  responsibility  of  the  Proceedings 
be  shared  equally  by  the  National  Academy  and  the  Research  Council. 

6.  That,  beginning  with  Volume  VII,  the  operation  of  the  Proceedings  be  placed 
ui>on  a  budget  basis  the  size  of  the  volume  in  any  year  to  be  determined  by  the  con- 
ditions of  the  budget,  the  equal  amounts  contributed  by  each  organization  being 
determined  by  mutual  agreement  before  the  beginning  of  each  calendar  year. 

7.  That  the  managing  editor  of  the  Proceedings  be  appointed  by  the  council  of  the 
Academy  and  the  executive  board  of  the  National  Research  Council  upon  the  nomina- 
tion of  the  editorial  board. 

32273°— S.  Doc.  374, 66-3 3 
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FIFTH  AlfNTJAL  BEPOST   OF  THE   NATIONAL  BESEABCH   COUNCIL. 

(Prepared  by  Vernon  Kellogg,  permanent  secretary,  and  the  chairmen  of  dfvislons.] 
INTRODUCTION. 

As  explained  in  the  fourth  annual  report  of  the  council  (for  1919), 
the  reorganization  of  the  council  converting  it  from  a  war-time  organi- 
zation (with  an  admirable  record  of  useful  achievement)  to  a  peace- 
time organization,  was  accomplished  during  the  end  of  1918  and 
beginning  of  1919.  In  this  period  a  skeleton  of  organization  was 
clothed  with  the  flesh  of  a  living,  active  personnel,  and  a  definite 
program  of  imdertaking  was  laid  out.  This  program  has  been 
looked  on  as  a  flexible  and  adaptable  one,  capable  of  expansion  or 
reduction  or  other  modification  even  to  the  extent,  if  it  seemed 
desirable,  of  complete  making  over.  As  a  matter  of  fact  this  pro- 
gram has  so  far  been  followed  along  its  essential  original  lines,  Uie 
principal  changes  made  in  it  being  ones  of  extension. 

The  history  of  the  National  Research  Council  dinging  1920  is  that 
of  an  organization  controlled  by  its  own  membership  and  supported 
by  other  than  Government  aid.  However,  as  indicated  in  the  fourth 
annual  report,  it  is  the  policy  and  hope  of  the  council  to  maintain  close 
contact  with  Government  departments  and  organizations  interested 
in  specific  scientific  work  and  in  the  general  promotion  of  science  m 
the  United  States.  To  this  end  the  council  maintains  a  special 
division  of  Federal  relations  (formerly  called  the  Government  divi- 
sion) which  includes  in  its  membership  representatives,  appointed 
by  the  President  of  the  United  States,  of  various  Government  scien- 
tific departments,  bureaus,  and  organizations.  This  division,  there- 
fore, formally  and  actually  provides  definite  contacts  between  the 
council  and  the  Government. 

GENERAL   POLICIES   AND  ORGANIZATION. 

There  has  been  no  essential  change  in  the  general  policies  or 
organization  of  the  council.  As  it  exists  to-day,  therefore,  the 
National  Research  Council  is  a  cooperative  organization  of  the 
scientific  men  of  America,  including  also  a  representation  of  men  of 
affairs  and  business  men  interested  in  industry  and  engineering  and 
in  the  fundamental  or  ''pure"  science  on  which  the  "applied" 
science  used  in  these  activities  depends.  The  coimcil  enjojrs  the 
formal  recognition  and  active  cooperation  of  most  of  the  majcff 
scientific  and  technical  societies  of  the  coimtry,  its  membership 
being  composed  in  large  part  of  appointed  representatives  of  these 
societies.  Its  essential  purpose  is  the  promotion  of  research  in  the 
34 
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physical  and  biological  sciences  and  the  encouragement  of  the 
application  and  dissemination  of  scientific  knowledge  for  the  benefit 
of  the  Nation. 

The  council  is  composed  of  a  series  of  major  divisions,  one  group 
of  seven  divisions  of  science  and  technology  representing,  respectively, 
physics,  mathematics  and  astronomy;  chemistry  and  chemical  tech- 
nology; psychology  and  anthropology;  geology  and  geography;  biol- 
ogy and  agriculture;  the  medical  sciences;  and  engineering;  and 
another  group  of  six  divisions  of  general  relations,  representing 
foreign  relations.  Federal  relations.  States  relations,  educational 
relations,  research  extension,  and  research  information.  As  sub- 
ordinate or  affiliated  lesser  groups,  each  of  these  divisions  comprises 
a  larger  or  smaller  series  of  committees,  each  with  its  special  problem 
or  subject  of  attention.  There  are  certain  other  committees,  admin- 
istrative and  technical,  which  affiliate  directly  with  the  executive 
board  of  the  council.  Its  general  administrative  officers  are  a 
chairman,  three  vice  chairmen,  permanent  secretary,  treasurer,  and 
a  chairman  of  each  of  the  various  divisions.  All  of  these,  except 
the  permanent  secretary  and  treasurer,  axe  elected  annually  by  the 
executive  board  or  by  the  members  of  the  divisions. 

The  coimcil  is  neither  a  large  operating  scientifie  laboratory  nor  a 
repository  of  large  funds  to  be  given  away  to  scattered  scientific 
workers  or  institutions.  It  is  rather  an  organization  which  while 
clearly  recognizing  the  imique  value  of  individual  work,  hopes  espe- 
cially to  help  bring  together  scattered  work  and  workers  and  to  assist 
n  coordinating  in  some  measure  scientific  attack  in  America  on  large 
problems  in  any  and  all  lines  of  scientific  activity,  especially,  perhaps, 
on  those  problems  which  depend  for  successful  solution  on  the  coop- 
eration of  several  or  many  workers  and  laboratories,  either  within  the 
realms  of  a  single  science  or  representing  diflferent  realms  in  which 
various  parts  of  a  single  problem  may  lie.  It  particularly  intends 
not  to  duplicate  or  in  the  slightest  degree  to  interfere  with  work 
already  under  way;  to  such  wprk  it  only  hopes  to  offer  encoiu'agement 
and  support  where  needed  and  possible  to  be  given.  It  hopes  to  help 
maintain  the  morale  of  devoted  isolated  investigators  and  to  stimu- 
late renewed  effort  among  groups  willing  but  halted  by  obstacles. 
It  will,  try  to  encourage  the  interest  of  imiversities  and  colleges  in 
research  work  and  the  training  of  research  workers,  so  that  the  in- 
spiration and  fitting  of  American  youth  for  scientific  work  may  never 
fall  so  low  as  to  threaten  to  interrupt  the  constantly  needed  output  of 
well-trained  and  devoted  scientific  talent  in  the  land. 

With  any  serious  interruption  in  the  output  of  American  science 
and  scientific  workers,  the  strength  of  the  Nation  will  be  immediately 
threatened.  The  industries  are  to-day  seriously  draining  the  uni- 
versities and  the  technical  bureaus  of  the  Government  in  their  eager 
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search  for  scientific  men.  This  may  mean  an  immediate  advantage 
to  the  industries,  but  it  means  also  an  immediate  menace  to  the  indis- 
pensable scientific  work  of  the  Government  and  universities.  It  is 
the  obtaining  of  a  supply  of  scientific  men  to  satisfy  the  needs  of  the 
industries  at  the  present  at  the  expense  of  the  provision  of  scientific 
men  for  the  future.  For  it  is  upon  the  presence  in  the  imiversities 
of  a  large  body  of  devoted  and  inspiring  scientific  workers  and 
teachers  that  the  training  and  inspiration  of  new  workers  depends. 
The  methods  of  contributing  practical  assistance  to  American 
science  in  harmony  with  the  general  point  of  view  and  policy  out- 
lined above  which  the  council  has  so  far  adopted  are  various.  One 
is  the  establishment  of  special  committees  of  carefully  chosen  experts 
for  specific  scientific  subjects  or  problems  urgently  needing  considera- 
tion, which  plan  modes  of  attack  and  imdertake  to  find  men  and 
means  (with  the  assistance  of  the  general  administrative  offices  of 
the  council)  for  carrying  out  the  plan.  About  80  such  committees 
are  now  in  existence.  Another  is  the  bringing  together  of  industrial 
concerns  interested  in  the  development  of  the  scientific  basis  of  their 
processes  and  inducing  them  to  support  the  establishment  of  special 
laboratories  or  institutions  devoted  to  this  development  under  the 
advice  of  experts  representing  the  council.  Another  is  the  stimula- 
tion of  larger  industrial  organizations,  which  may  be  in  the  situation 
to  maintain  their  own  independent  laboratories,  to  see  the  advantage 
of  contributing  to  the  support  of  pure  science  in  the  universities  and 
research  institutes  for  the  sake  of  increasing  scientific  knowledge  and 
scientific  personnel  on  which  future  progress  in  applied  science  abso- 
lutely depends.  Other  methods  are  the  direct  mainteimnce  of  uni- 
versity research  fellowships;  the  publication  of  valuable  scientific 
papers  for  which  there  is  at  present  no  other  suitable  prompt  means 
of  issuance;  the  preparation  of  bibliographies  and  abstracts  of  curr^it 
scientific  literature;  the  setting  up  of  well-considered  mechanisms 
for  the  collection  and  distribution  of  information  on  current  research, 
university  and  industrial  research  laboratories  and  facilities,  research 
personnel,  etc.;  and  the  dissemination  through  the  press  and  maga- 
zines of  popular  but  authentic  scientific  news  and  information  for 
the  sake  of  increasing  the  public  interest  in  and  support  of  productive 
scientific  work.  Still  other  forms  of  activities  might  be  listed,  but 
those  given  adequately  illustrate  the  council's  methods. 

RELATIONS  TO  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

The  National  Research  Ooimcil  was  established  in  1916  at  the 
request  of  the  President  of  the  United  States  under  the  charter  of 
the  National  Academy  of  Sciences.  The  existence  of  the  council 
and  its  work  was  specially  recognized  by  the  President  by  an  Execu- 
tive order  dated  May  11, 1918,  in  which  its  institution  by  the  Academy 
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under  its  congreBsional  charter  was  referred  to,  and  the  Academy  was 
requested  by  this  order  to  perpetuate  the  council  for  the  doing  of 
certain  duties  specified  in  the  order.  In  an  opinion  rendered  by  the 
Attorney  G^eral  of  the  United  States  on  January  29,  1920,  the 
National  Research  Council  was  recognized  as  a  special  agency  of  the 
National  Academy  of  Sciences  for  the  accomplishment  of  certain 
particular  purposes. 

The  funds  derived  by  gift  or  otherwise  for  the  use  of  the  council  are 
held  by  the  Academy  and  are  paid  out  only  on  general  or  specific 
authorization  of  the  Academy.  The  treasurer  of  the  Academy  is 
ex  officio  treasurer  of  the  council  and  all  checks  made  out  by  the 
bursar  of  the  cotmcil  are  signed  by  an  official  of  the  Academy  and 
one  of  the  coimcil.  The  council  participates  on  equal  terms  with  the 
Academy  in  the  support  and  use  of  the  Proceedings  of  the  Academy. 

But  the  council  has  its  own  officers  and  membership  and  deter- 
mines, under  the  general  provisions  of  its  founding  by  the  Academy, 
its  own  policies  and  activities. 

RELATIONS  TO  THE   ENGINEERING  FOUNDATION. 

The  Engineering  Foundation,  established  in  1914  by  the  United  EJngi- 
neering  Society,  representing  the  American  Society  of  Gvil  Engineers, 
the  American  Institute  of  Mining  and  Metallurgical  Engineers,  the 
American  Society  of  Mechanical  Engineers  and  the  American  Institute 
of  Electrical  Engineers,  cooperates  closely  with  the  division  of  engi- 
neering of  the  National  Research  Council.  While  the  Engineering 
Foimdation  reserves  the  right  to  conduct  researches  under  its  own 
direction  it  is  now  supporting  some  of  the  research  projects  of  the 
division  of  engineering,  notably  a  research  in  the  fatigue  phenomena 
of  metals,  and  in  addition  is  paying  part  of  the  administrative  expenses 
of  the  division.  The  offices  of  the  division  are  in  the  Engineering 
Societies  Building  at  29  West  Thirty-ninth  Street,  New  York  City. 

FINANCIAL  SUPPORT  AND    GIFTS. 

The  major  support  for  the  general  maintenance  expenses  of  the 
National  Researdi  Council  during  the  past  year  has  come  from  the 
Carnegie  Corporation  of  New  York.  The  corporation  in  March,  1919, 
expressed  its  readiness  to  impropriate  $5,000,000  for  the  erection  of 
a  building  for  the  joint  use  of  the  council  and  the  National  Academy 
of  Sciences,  and  for  an  endowment  for  the  council,  provided  a  suit- 
able site  in  Washington  should  be  obtained  from  other  sources  and  a 
satisfactory  plan  for  the  building  should  be  presented.  The  site 
has  been  procured  and  the  building  plans  are  in  course  of  prepara- 
tion. In  the  meantime  the  corporation  appropriated  $170,000  to 
the  council  for  current  expenses  for  1920. 
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From  the  Rockefeller  Foundation  appropriations  have  been  re- 
ceived for  the  support  of  the  National  Research  fellowships  in  physics 
and  chemistry  as  provided  for  in  a  pledge  made  by  the  foundation 
in  April,  1919,  to  appropriate  a  total  sum  not  to  exceed  $500,000  for 
the  support  of  these  fellowships  in  the  period  May  1,  1919,  to  June 
30,  1925;  also  for  the  support  of  the  necessary  expenses  in  1920  of  the 
special  committees  of  the  division  of  physical  sciences.  The  Rocke- 
feller Foundation  also  appropriated  in  December,  1920,  the  sum  of 
$15,000  to  defray  the  expenses  of  the  conmiittees  of  the  division  of 
physical  sciences  in  1921. 

From  the  General  Education  Board  appropriations  were  received  for 
the  support  of  a  special  committee  on  the  mental  rating  of  school 
children  and  for  the  support  of  a  survey  of  the  research  situation 
in  the  colleges  and  imiversities  of  the  coimtry  undertaken  by  the 
division  of  educational  relations.  A  first  appropriation  of  $10,000 
for  this  latter  purpose  was  made  in  September,  1919,  for  carrying 
on  the  survey  until  September  30,  1920,  and  a  second  appropriation 
of  the  same  amoimt  was  made  in  December,  1920,  for  continuing  the 
survey  imtil  December,  1921. 

The  Commonwealth  Fund  made  an  appropriation  of  $2,000  a  mcmth 
for  the  six  months  of  January  to  Jxme,  1920,  to  help  meet  the  ciurent 
expenses  of  the  council. 

For  the  support  of  an  investigation,  imder  the  direction  of  a  special 
committee  of  the  division  of  engineering,  of  fatigue  phenomena  of  metals, 
the  Engineering  Foimdation  appropriated  $15,000  for  1920  (with 
$15,000  more  pledged  for  1921)  and  General  Electric  Co.  gave  $30,000 
to  extend  the  research.  The  University  of  Illinois  provided  expert 
service  and  use  of  laboratories  and  equipment  equivalent  to  $6,000. 

An  industrial  organization  has  pledged  itself  to  give  the  coimcfl 
$25,000  annually  for  five  years  for  use  in  the  promotion  of  funda- 
mental research. 

The  Southern  Pine  Association  appropriated  $10,000  for  the  use 
of  the  committee  on  forestry  of  the  diivision  of  biology  in  organizing 
and  maintaining  certain  forestry  researches. 

E.  I.  du  Pont  de  Nemours  &  Co.  gave  $5,000  and  the  General 
Motors  Corporation  $2,500  to  the  Council  for  the  special  use  of  the 
research  information  service. 

The  WiUiam  EUery  Hale  fimd  gave  the  council  $5,000  for  the  use 
of  the  division  of  foreign  relations  in  the  payment  of  the  share  of 
the  United  States  in  the  expenses  of  the  International  Researdi 
Council  and  Associated  International  Unions,  and  $750  for  defraying 
the  traveling  expenses  of  delegates  to  the  London  conference  <hi 
the  International  Catalogue  of  Scientific  Literature. 

Mr.  Julius  Rosenwald,  of  Chicago,  gave  the  council  $1,500  for  the 
maintenance  of  a  special  fellowship  in  biology. 
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Merrell-Soule  Co.  gave  S2|000  aad  the  Com  Products  Refining  Co. 
gave  $1,000  for  the  special  use  of  the  food  and  nutrition  committee 
of  the  division  of  biology  and  agriculture. 

A  friend  gave  the  council  $1,000  for  defraying  the  expenses  of  a 
conference  on  industrial  personnel  research. 

The  Glass  Containers'  Association  gave  the  council  $1,000  for  the 
use  of  a  special  committee  of  the  division  of  biology  and  agriculture 
on  food-products  investigation. 

The  Coming  Glass  Works  gave  the  council  $800  for  the  support 
of  a  research  fellowship  in  ceramics  at  the  University  of  Illinois. 

For  the  support  of  various  special  research  projects  now  under 
way  or  planned,  gifts  or  pledges  from  various  sources  have  been 
made,  the  details  of  which  are  not  yet  ready  for  publication.  The 
most  notable  of  these  are  the  gifts  and  the  pledges  of  money  or 
expert  service  for  the  support  of  the  preparation  and  pubhcation 
of  critical  tables  of  physical  and  chemical  constants.  These  gifts 
and  pledges  now  amount  in  money  value  to  approximately  $90,000. 
It  is  necessary  to  obtain  at  least  $200,000  in  money  and  expert 
service  for  this  undertaking.  (See  special  reference  in  the  report  of 
the  division  of  research  extension.) 

NEW.  BUILDING. 

In  conformity  with  the  provision  made  in  connection  with  the 
appropriation  by  the  Carnegie  Corporation,  of  New  York,  for  the 
erection  of  a  building  for  the  joint  use  of  the  National  Academy 
of  Sciences  and  the  National  Research  Council,  a  desirable  site  in 
Washington  has  been  obtained  for  approximately  $185,000  by  the 
generous  gifts  of  the  following  donors  to  the  National  Academy  of 
Sciences:  Thomas  D.  Jones,  Harold  F.  McCormick,  Juhus  Rosen- 
wald,  and  Charles  H.  Swift,  Chicago;  Charles  F.  Brush,  George  W. 
Crile,  John  L.  Severance,  and  Ambrose  Swasey,  Cleveland;  Edward 
Dean  Adams,  Mrs.  E.  H.  Harriman,  and  the  Commonwealth  Fund, 
New  York  City;  George  Eastman  and  Adolph  Lomb,  Rochester; 
E.  A.  Deeds  and  Charles  F.  Kettering,  Dayton;  Henry  Ford,  Detroit; 
Arthur  H.  Fleming,  Pasadena;  A.  W.  Mellon,  Pittsburgh;  Pierre  S. 
du  Pont,  Wilmington;  Raphael  Pumpelly,  Newport;  Mr.  and  Mrs. 
H.  E.  Himtington,  Los  Angeles;  Coming  Glass  Works,  Coming,  N.  Y. 

This  site  is  the  entire  block  between  Twenty-first  and  Twenty- 
second  and  B  and  C  Streets,  almost  directly  opposite  the  Lincoln 
Memorial. 

The  preparation  of  plans  for  the  building  is  now  imder  way,  and 
the  council  and  Academy  are  confident  that  the  new  building  will 
be  of  great  architectural  interest  and  beauty  and  admirably  fitted 
for  practical  use. 


Digitized  by 


Google 


40         AKNUAIi  BBPOBT  KATIOHAL  ACADEMY  OF  SCIENCES^  1920. 

PBBSENT  QiOABTEMS. 

Because  of  the  sale  to  the  National  Education  Associatioa  of  the 
buildingat  1201  SixteenthStreet,  which  was  used  by  the  council  in  1919, 
new  quarters  had  to  be  found.  The  council  was  fortunate  in  being 
able  to  lease  a  building  providing  suitable  accommodations  and  in  a 
desirable  part  of  the  citji  at  1701  Massachusetts  Avenue,  into  which 
it  moved  in  June,  1920,  and  which  it  now  holds  on  a  two-year  lease, 
from  July  1,  1920,  subject,  however,  to  possible  sale  on  90  days 
notice. 

PUBLICATIONS. 

Following  careful  study  of  the  council's  needs  and  opportunities  for 
service  through  publication,  the  Proceedings  of  the  National  Acad- 
emy of  Sciences  was  designated  as  the  official  organ  of  the  National 
Research  Council  for  the  publication  of  minutes  of  meetings,  accounts 
of  research,  committee,  and  other  reports. 

At  the  same  time,  the  Bulletin  of  the  National  Research  Coimcil 
was  established  for  the  publication  of  contributions  from  the  Research 
Coimcil  other  than  proceedings,  for  which  hitherto  no  appropriate 
agencies  of  publication  have  existed,  and  the  Reprint  and  Circular 
Series  for  the  issuance  and  listing  of  jniscellaneous  materials,  either 
printed  or  published,  which  are  desired  for  circulation  by  the  Research 
Council. 

Ten  numbers  of  the  Bulletin,  the  titles  of  which  are  listed  below, 
have  either  been  issued  or  are  in  press.  In  the  Reprint  and  Circular 
Series  14  numbers  have  been  listed. 

BULLETIN  OF  THE   NATIONAL  RESBABCH  COUNCIL. 

Volume  1. 

No.  1.  The  national  imporUnce  of  scientific  and  industriAl  research.  By  Geoige 
Ellery  Hale  and  others.    October,  1919.    43  pages. 

No.  2.  Reeeardi  laboratories  in  industrial  establishments  of  the  United  States  ol 
America.    Compiled  by  Alfred  D.  Flinn.    March,  192a    85  pages. 

No.  3.  Periodical  bibliographies  and  abstracts  for  the  scientific  and  technological 
journals  of  the  world.    Compiled  by  R.  Cobb.    June,  1920.    24  pages. 

No.  4.  North  American  forest  research.  Compiled  by  the  committee  on  American 
orest  research,  Society  of  American  Foresters.    August^  1920.    146  pages. 

No.  5.  The  quantum  theory.    By  Edwin  P.  Adams.    October,  1920.    81  pages. 

No.  6.  Data  relating  to  X-ray  spectra.    By  William  Duane.    (In  press.) 

No.  7.  Intensity  of  emission  of  X-rays  and  their  reflection  from  crystals.  By  Beigen 
Davis.    Problems  of  X-ray  emission.    By  David  L.  Webster.    (In  press.) 

No.  8.  Intellectual  and  educational  status  of  the  medical  profession  as  repreeentfd 
in  the  United  States  Army.    By  Margaret  Y.  Cobb  and  Robert  M.  Yerkee.    (In  preas.) 
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VOLUKB  2. 

No.  9.  Funds  available  in  the  United  Statee  of  America  for  the  support  of  scientific 
research.    Compiled  by  Callie  Hull.    (In  press.) 

No.  10.  Report  on  i^oto-electricity,  including  ionizing  and  radiating  potentials  and 
related  effects.    By  Arthur  Llewelyn  Hughes.    (In  press.) 

REPRINT  AND  CIRCULAR  SERIES  OP  THE  NATIONAL  RESEARCH  COUNCIL, 

No.  1.  Report  of  the  patent  committee  of  the  National  Research  Council.  Presented 
for  the  committee  by  L.  H.  Baekeland,  acting  chairman.    February,  1919.    24  pages. 

No.  2.  Report  of  the  psychology  committee  of  the  National  Resesurch  Council.  Pre- 
sented for  the  committee  by  Robert  M.  Yerkes,  chairman.    March,  1919.    61  pages. 

No.  3.  Refractory  materials  as  a  field  for  research.  By  Edward  W.  Washburn. 
January,  1919.    24  pages. 

No.  4.  Industrial  research.    By  F.  B.  Jewett.    1918.    16  pages. 

No.  5.  Some  problems  of  sidereal  astronomy.  By  Henry  N.  Russell.  October, 
1919.     26  pages. 

No.  G.  The  development  of  research  in  the  United  States.  By  James  Rowland 
Angell.    November,  1919.    13  pages. 

No.  7.  The  larger  opportunities  for  research  on  the  relations  of  solar  and  terrestrial 
radiation.    By  C.  G.  Abbot.    February,  1920.    14  pages. 

No.  8.  Science  and  the  industries.    By  John  J.  Carty.    February,  1920.    16  pages. 

No.  9.  A  reading  list  on  scieiitific  and  industrial  research  and  the  service  of  the 
chemist  to  industry.    By  Clarence  Jay  West.    April,  1920.    45  pages. 

No.  10.  Report  on  the  organization  of  the  International  Astronomical  Union.  Pre- 
sented for  the  American  section.  International  Astronomical  Union,  by  W.  W.  Campbell, 
chairman,  and  Joel  Stebbins,  secretary.    June,  1920.    48  pages. 

No.  11.  A  survey  of  re0earch  problems  in  geophysics.  Prepared  by  chairmen  of 
sections  of  the  American  Geophysical  Union.    (In  press.) 

No.  12.  Doctorates  conferred  in  the  sciences  in  1920  by  American  universities. 
Compiled  by  Callie  Hull.    (In  press.) 

No.  13.  Research  problems  in  colloid  chemistry.  By  Wilder  B.  Bancroft.  (In 
pre«.) 

No.  14.  The  relation  of  pure  science  to  industrial  research.  By  John  J.  Carty. 
October,  1916.    16  pages. 

In  these  two  series  of  the  council  publications  approximately 
18,500  copies  have  been  distributed  during  1920.  The  receipts  for 
subscriptions  to  the  Bulletin  and  separate  sales  of  Bulletin  and 
numbers  in  the  Reprint  and  Circular  Series  total  $1,040  for  the  year. 

In  pursuance  ol  the  policy  of  assisting  with  the  dissemination  of 
important  scientific  data,  the  council  issued  during  the  year  among 
its  miscellaneous  publications  ''A  bibliography  of  investigations 
bearing  on  the  composition  and  nutritive  value  of  com  and  com 
products ' '  by  M.  Helen  Keith.  This  bibliography  was  mimeographed 
in  200  copies.    It  is  available  through  the  publication  office. 

During  the  current  year,  approximately  130  pages  of  minutes, 
committee  reports,  and  special  articles  have  been  pubUshed  by  the 
Research  Council  in  the  Proceedings  of  the  National  Academy  of 
Sciences. 

The  executive  board  of  the  National  Research  Council,  in  Decem- 
ber, 1920,  approved  the  following  recommendations  relative  to  the 
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relations  of  the  National  Research  Council  and  the  Proceedings  of 
the  National  Academy  of  Sciences,  with  the  understanding  that  the 
pages  of  the  Proceedings  are  open  to  scientific  contributions  from  all 
sources  \mder  the  same  conditions,  and  that  the  total  contribution 
of  the  National  Research  Council  to  the  Proceedings  for  the  calendar 
year  1921,  including  subscriptions,  shall  not  exceed  $2,500: 

1.  That  the  National  Academy  of  Sciences  and  the  National  Kesearcli  Council  coop- 
erate in  the  publication  of  the  Proceedings,  beginning  with  Volume  VII. 

2.  That  the  material  published  in  the  Proceedings  consist  only  of  articles  in  brief 
form  of  permanent  scientific  value. 

3.  That  the  management  of  the  Proceedings  be  vested  in  an  executive  committee 
of  three,  consisting  of  the  managing  editor  as  chairman,  for  a  term  of  one  year,  of  a 
representative  of  the  Academy,  and  a  representative  of  the  National  Research  Council, 
each  to  be  appointed  for  a  term  of  three  years. 

4.  That  the  editorial  board  consist  of  the  home  secretary  and  the  foreign  secretary 
of  the  Academy,  the  chairman  and  the  permanent  secretary  of  the  Research  Council 
as  ex  officio  members,  and  in  addition  of  10  representatives  of  the  Academy  and  7 
representatives  of  the  National  Research  Council,  these  numbers  corresponding  to  the 
number  of  sections  of  the  Academy  and  the  number  of  divisions  of  science  and  tech- 
nology of  the  Research  Council. 

5.  That,  beginning  with  Volume  VII,  the  financial  responsibility  of  the  Proceedings 
be  shared  equally  by  the  National  Academy  of  Science^  and  the  National  Research 
Council. 

6.  That,  b^inning  with  Volume  VII,  the  operation  of  the  Proceedings  be  placed 
upon  a  budget  basis,  the  size  of  the  volume  in  any  year  to  be  determined  by  the  con- 
ditions of  the  budget,  the  equal  amoimts  contributed  by  each  organization  being 
determined  by  mutual  agreement  before  the  beginning  of  each  calendar  year. 

7.  That  the  managing  editor  of  the  Proceedings  be  appointed  by  the  council  of  the 
Academy  and  the  executive  board  of  the  National  Research  Council  upon  the  nomi- 
nation of  the  editorial  board. 

During  1920  the  Research  Council  appropriated  approximatelT 
$2,500  for  the  support  of  the  Proceedings  of  the  National  Academy 
of  Sciences,  in  return  for  which  copies  of  the  Proceedings  were  sent 
to  each  member  of  the  council  and  certain  space  for  publication  of 
council  materials  was  provided.  For  the  support  of  Botanical 
Abstracts  the  sum  of  $1,500  was  appropriated.  To  promote  and 
facilitate  the  estabUshment  of  a  Scientific  Instrument  Journal  the 
council  agreed  in  December,  1920,  to  make  a  loan  not  to  exceed  S4,000, 
to  be  repaid  from  the  earnings  of  the  publication  on  condition  that 
there  should  be  set  up  an  advisory  editorial  board  representing  the 
council.  Final  arrangements  for  the  estabhshment  of  this  journal 
have  not  yet  been  concluded.  In  December,  1920,  the  coxmcil  appro- 
priated $1,000  to  assist  the  Wistar  Institute  in  a  special  distribution 
of  certain  biological  journals  in  foreign  countries. 

PUBLICITY. 

In  order  to  assist  in  making  the  existence  and  the  activities  and 
plans  of  the  National  Research  Council  more  widely  known  the  com- 
mittee on  pubUcity  has  sent  out  at  various  times  during  the  year  press 
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releases  to  the  newspapers  and  scientific  and  technical  journals  of 
the  country.  This  committee  has  also  maintained  a  special  depart- 
ment in  the  Scientific  American  Monthly  in  which  accounts  of  some 
of  the  scientific  activities  of  the  council,  together  with  other  articles 
on  special  phases  of  science,  have  been  published. 

WIRELESS   TELEPHONY   EXHIBIT. 

In  February  an  exhibit  illustrating  the  history  of  the  invention  and 
perfecting  of  wireless  telephony  was  installed  in  the  rooms  of  the 
National  Research  Coimcil  in  Washington  and  remained  open  to  the 
pubUc  imtil  late  in  April.  It  was  then  transferred  to  the  American 
Museum  of  Natural  History  in  New  York,  and  later  to  the  Art  Insti- 
tute in  Chicago. 

LECTURE  BY  MR.  J.  J.  CARTY. 

In  connection  with  the  wireless  telephony  exhibit,  just  referred  to, 
a  lecture  under  the  auspices  of  the  National  Research  Council  was 
given  on  February  6  in  the  auditorium  of  the  National  Museum  by 
Mr.  J.  J.  Carty,  vice  president  of  the  American  Telephone  &  Telegraph 
Co.  The  lecture  was  illustrated  by  certain  important  pieces  of  appa- 
ratus, some  of  them  of  great  historical  value,  and  by  a  demonstra- 
tion of  speaking  moving  pictures.  It  was  attended  by  a  large 
audience. 

SCIENCE   SERVICE. 

With  the  financial  support  of  Mr.  E.  A.  Scripps  of  Miramar,  Calif., 
a  Science  Service  for  the  dissemination  by  newspapers,  magazines, 
lectures,  motion  pictures,  conferences,  etc.,  of  authentic  popular 
science  has  been  organized  imder  the  joint  auspices  of  the  National 
Research  Coimcil,  the  National  Academy  of  Sciences,  the  American 
Association  for  the  Advancement  of  Science,  the  Scripps  estate,  and  a 
group  of  professional  journalists.  The  service  is  managed  by  a  board 
of  trustees  of  15  members,  three  selected  by  each  of  the  five  groups 
above  mentioned,  of  which  Dr.  W.  E.  Ritter,  of  the  Scripps  Institu- 
tion at  La  Jolla,  is  president  and  treasurer,  and  Dr.  Vernon  Kellogg,  of 
the  National  Research  Council,  vice  president  and  chairman  of  the 
executive  committee.  The  editor  and  secretary  is  Dr.  E.  E.  Slosson, 
formerly  associate  editor  of  the  Independent  (New  York),  and  the 
manager,  Mr.  Howard  D.  Wheeler,  formerly  managing  editor  of 
Harpers  Weekly.  The  present  headquarters  of  the  service  is  Wash- 
ington, with  temporary  oflSces  in  the  rooms  of  the  National  Research 
Council. 

CONFEBENCE  ON  INDUSTRIAL  PEBSONNEL  BESEABOH. 

A  preliminary  conference  on  industrial  personnel  research  was 
held  on  November  12,  1920,  in  the  rooms  of  the  National  Research 
Council  under  the  auspices  of  the  council  and  Engineering  Founda- 
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tion.  The  expenses  of  this  conference  were  met  by  a  gift  to  Uie 
National  Research  Council  of  $1,000. 

The  conference  was  attended  by  40  representatives  of  associatioofl 
and  organizations  interested  in  problems  connected  with  industrial 
personnel.  These  included  organizations  of  labor,  capital,  managen, 
engineers,  scientists,  educators,  economists,  and  sociologists.  Hie 
chief  question  imder  discussion  was  the  practicability  of  conducting 
research  relating  to  men  and  women  in  industry  and  commerce, 
from  management  to  unskilled  labor.  Such  topics  as  the  relatioDfl 
of  persons  doing  different  parts  of  the  work  and  the  influence  of 
working  conditions  upon  the  health,  output,  and  happiness  of  the 
workers  are  examples  of  those  which  were  considered  possible  to  be 
made  subjects  of  research.  The  underlying  ideas  which  led  to  the 
conference  were  the  advantages  of  studying  such  questions  by  the 
scientific  methods  of  gathering  facts  and  using  them  to  reach  con- 
clusions, instead  of  discussing  opinions  and  propaganda,  and  the 
need  for  cooperation  among  organizations  and  individuals  engaged 
in  such  studies. 

Prepared  papers  were  presented  by  Dr.  James  R.  Angell,  presi- 
dent of  the  Carnegie  Corporation,  on  "  Reasons  and  plans  for  researdi 
relating  to  industrial  personnel,"  and  by  Mr.  Samuel  Gompers, 
president  of  the  American  Federation  erf  Labor,  on  ''Cooperation  of 
workers  in  studies  of  industrial  personnel  matters." 

Mr.  Robert  W.  Bruere,  chairman  of  the  committee  on  present 
status  of  industrial  personnel  research,  which  had  been  appointed 
in  advance,  presented  a  report  giving  information  about  the  growth 
of  research  relating  to  personnel  in  industry  and  some  of  the  organi- 
zations which  carry  it  on. 

A  very  full  discussion  of  these  papers  was  had  and  resolutions 
were  adopted  stating  it  to  be  the  sense  of  the  conference  that  a  per- 
sonnel research  federation  should  be  established  as  soon  as  may  be 
practicable. 

OONFEBENOE   ON  INTERNATIONAL  CATALOGUE  OF  80IENTIFIO 

UTERATUBE. 

A  conference  to  consider  the  future  of  the  International  Catalogoe 
of  Scientific  Literature  was  held  in  the  rooms  of  the  Royal  Society 
in  London  on  September  28  and  29,  1920.  This  conference  was 
attended  by  representatives  from  Denmark,  England,  France,  Ji^Mm, 
Norway,  Sweden,  Switzerland,  United  States,  India,  New  Zealand^ 
Victoria,  and  West  Australia.  The  delegates  from  the  United  States 
were  Dr.  Robert  M.  Yerkes,  representing  the  National  Research  Coun- 
cil; Dr.L.E.  Dickson,  representing  the  National  Academy  of  Sciences: 
and  Mr.  L.  C.  Gimnell,  representing  the  Smithsonian  Institution.  At 
this  conference  it  was  imanimously  agreed  to  recommend  that  tho 
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International  Catalogue  of  Scientific  Literature  should  be  tempo- 
rarily continued  in  its  present  form  for  the  year  1916  and  possibly 
also  as  a  single  issue  for  the  period  1916-1920;  provided  adequate 
financial  support  can  be  obtained,  and  that  at  the  earliest  possible 
date  opportunity  be  taken  to  reconsider  the  whole  character  of  the 
subsequent  work  of  the  organization. 

It  waa  also  unanimously  agreed  that,  inasmuch  as  the  Royal  Society 
is  no  longer  able  to  accept  financial  responsibility  for  the  catalogue, 
it  is  essential  that  a^dequate  financisd  support,  including  working 
capital,  be  provided. 

On  the  basis  of  these  agreements  the  conference  resolved  that  a 
committee  be  appointed  to  draw  up  definite  proposals  in  accordance 
with  the  agreements  made;  that  the  report  of  the  committee  be  for- 
warded to  the  council  of  the  Royal  Society  and  that  the  council  of 
the  Royal  Society  be  requested  to  take  such  steps  with  regard  to  the 
recommendations  of  this  conunittee  as  they  think  fit. 

The  conmiittee  appointed  imder  this  resolution  made  the  following 
recommendations,  subject  to  adequate  financial  provision  being 
assured:  (a)  That  the  central  bureau  be  instructed  to  proceed  with  the 
publication  of  the  1915  issue;  (6)  that  the  central  bureau  be  further 
instructed  to  collect  material  for  the  period  1916-1920  with  a  view 
to  the  early  publication  of  the  issue  of  1916-1920. 

The  conmiittee  further  reconmiended  that  the  council  of  the  Royal 
Society  request  the  executive  conmiittee  of  the  international  coimcil 
of  the  catalogue  to  proceed  to  collect  information  as  to  the  various 
issues  raised  in  the  foregoing  resolutions  of  the  conference  and  to 
report  at  as  early  a  date  as  possible. 

At  a  meeting  of  the  interim  committee  of  the  National  Research 

Council  on  November  6,  1920,  following  a  report  by  Dr.  Yerkes  on 

the  conference,  the  following  motion  was  adopted: 

That  the  National  Besearch  (Council  recommend  to  the  council  of  the  National 
Academy  of  Sciences  that  the  Academy  approve  the  action  of  the  London  conference 
September  2S-29,  1920,  on  international  catalogue  and  attempt  to  secure  a  grant  of 
$25,000  to  apply  toward  the  cost  of  completing  the  International  Catalogue  of  Scientific 
Literatiire  during  the  year  1920,  in  accordance  with  the  recommendations  of  the 
London  conference. 

INTERNATIONAL  AUXILIARY   LANGUAGE. 

At  the  Brussels  meeting  of  the  International  Research  Council  in 
July,  1919,  a  committee  was  appointed  to  investigate  and  report  on 
the  present  status  and  possible  outlook  of  the  general  problem  of  an 
international  auxiliary  language  and  authorized  to  cooperate  in  its 
studies  with  other  organizations  engaged  in  the  same  work.  Dr.  F. 
G.  Cottrell,  chairman  of  the  division  of  chemistry  and  chemical  tech- 
nology of  the  National  Research  Council;  was  made  chairman  of  the 
committee.    The  work  of  the  committee  has  therefore  centered  so 
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far  in  the  offices  of  Dr.  Cottrell  in  the  National  Research  Coundl. 
For  the  clerical  assistance  necessary  to  carrying  on  correspondence 
and  work  of  the  committee  Dr.  Cottrell  has  secured  funds  from  gif ta 
from  various  private  sources.  The  committee  has  secured  coopera- 
tion through  the  appointment  of  a  special  committee  of  the  British 
Association  for  the  Advancement  of  Science  and  similar  committees 
from  the  American  Association  for  the  Advancement  of  Science  and 
the  American  Council  on  Education,  besides  securing  active  support 
from  several  American  universities.  The  Classical  Association  of 
Great  Britain  and  the  Classical  League  of  America  have  also  appointed 
committees  on  ihe  subject.  At  the  meeting  of  the  executive  board 
on  April  25,  1920,  the  chairman  of  the  council  was  authorized  to 
appoint  a  representative  c^  the  National  Research  Council  on  a  spedd 
joint  committee  to  make  a  preliminary  study  of  the  general  subject 
of  an  international  auxiliary  language,  to  be  composed  of  representa- 
tives of  the  National  Research  Council,  the  National  Academy  of 
Sciences,  and  the  American  Association  for  the  Advancement  of 
Science. 

It  is  the  purpose  of  the  International  Research  Council's  committee 
to  make  a  broadly  constructive  and  nonpartisan  study  of  the  whole 
subject  of  international  auxihary  language. 

EXTENSION  OF  MEMBERSHIP  OF  THE  EXECUTIVE  BOABD. 

At  a  meeting  of  the  executive  board,  October  12,  1920,  on  recom- 
mendation previously  made  to  the  board  by  the  interim  committee, 
a  special  committee  on  revision  of  membership  of  the  executive 
board  was  appointed,  of  which  Dr.  James  R.  Angell  was  made  chair- 
man and  Messrs.  E.  D.  Adams,  Oano  Dunn,  Vernon  Kellogg,  and 
J.  C.  Merriam  members.  The  purpose  of  this  committee  is  to  cou- 
sider  the  advisability  of  extending  the  membership  of  the  executive 
board  so  as  to  include  a  larger  representation  on  it  of  the  leaders  of 
science,  commerce,  and  industry  not  otherwise  connected  with  the 
coimcil.  So  large  a  part  of  the  membership  of  the  board  at  present 
consists  of  the  general  officers  of  the  coimcil  and  chairmen  of  its 
divisions  that  it  was  felt  desirable  to  bring  into  the  board  a  larger 
number  of  men  whose  interests  were  not  already  specifically  com- 
mitted to  particular  parts  of  the  council's  activities.  A  report  of 
progress  was  made  by  this  committee  on  December  14,  but  a  final 
report  from  it  has  not  yet  been  submitted  to  the  executive  board. 

JOINT  COMMITTEE  WITH  THE  AMEBICAN  ASSOCIATION  FOR  THE  ADVANCE- 
MENT OP  SCIENCE  ON  ABSTRACTING  AND  LISTING  SCIENTIFIO  IJT- 
ERATURE. 

In  April,  1920,  the  National  Research  Council  and  the  American 
Association  for  the  Advancement  of  Science  appointed  a  joint  oom- 
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mittee  to  consider  the  matter  of  abstracting  and  listing  scientific 
literature.  This  committee  met  in  May  and  prepared  a  report  which 
was  formally  presented  to  the  executive  board  of  the  National 
Research  Council  in  December. 

In  the  meeting  of  this  committee  special  attention  was  given  to  the 
relation  of  the  Concilium  BibUographicum  (Zurich,  Dr.  H.  H.  Field, 
director)  to  the  work  of  abstracting  and  listing  scientific  Uterature. 
The  financial  difficulties  under  which  the  ConciUum  BibUographicum 
have  labored  for  some  years  seem  to  make  it  necessary  that  special 
support  be  found  for  the  conciUum.  In  this  connection  it  seemed 
advisable  to  review  the  work  of  the  conciUum  and  to  consider  if  an 
arrangement  could  not  be  made  whereby  its  work  might  be  widened. 

The  report  of  the  joint  committee  recognized  that  the  ConciUimi 
Bibliographicimi  should  be  perpetuated  and  might  well  serve  as  the 
nucleus  of  a  proposed  international  institute  for  scientific  bibUo- 
graphic  work.  This  committee  decided  that  the  National  Research 
Council,  because  of  its  type  of  organization  and  its  international 
connections,  is  the  most  suitable  American  agency  to  become  respon- 
sible for  the  initiation  of  the  international  abstracting  and  listing  of 
scientific  Uterature.  The  officers  of  the  coimcil,  therefore,  have  had 
several  conferences  with  a  philanthropic  foimdation  to  consider  the 
financing  of  such  an  institute  with  the  ConciUum  Bibliographicimi  as 
a  nucleus,  and  have  met  with  a  cordial  response  from  this  foundation. 
Negotiations  are  now  under  way  which  it  is  hoped  wiU  lead  to  a 
satisfactory  arrangement  for  financing  the  proposed  work  for  a 
number  of  years. 

COMMrrTEE  ON  PREPARATION  OF  INTELLIGENCE  TESTS  FOR  ELEMEN- 
TARY SCHOOLS. 

This  committee  has  completed  the  preparation  of  two  scales  for 
use  in  grades  3  to  8.  Early  in  1920  arrangements  were  made  with 
the  World  Book  Co.,  of  Yonkers,  N.  Y.,  for  the  publication  of  mate- 
rials necessary  in  connection  with  the  methods  which  had  been 
developed. 

The  commercial  royalty  from  these  publications,  which  are  to  be 
known  as  the  National  Intelligence  Tests,  is  to  be  paid  to  the  National 
Research  Coimcil  for  the  support  of  similar  research  on  methods  of 
psychological  examining. 

During  the  spring  of  1920  an  extensive  experiment,  the  purpose  of 
which  was  to  supply  data  for  the  equalizing  of  five  alternative  forms 
of  each  of  the  intelligence  scales,  was  conducted  in  the  schools  of 
Washington,  D.  C.  Subsequently  the  scales  were  standardized, 
with  the  cooperation  of  Messrs.  J.  F.  Ouy  and  J.  L.  Stenquist  and 
Dr.  Helen  T.  WooUey,  by  their  appUcation  in  the  schools  of  Wash- 
ington, Pittsburgh,  New  York,  and  Cincinnati. 
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The  record  blanks  for  Form  1,  scale  A,  and  Form  1,  scale  B^  scoring 
keys,  and  a  Manual  of  Directions  were  finally  prepared  for  press  during 
the  summer  and  published  in  August,  1920.  The  Manual  contains, 
in  addition  to  instructions  for  the  administration  of  the  tests,  age 
and  grade  forms  for  Washington  and  Pittsburgh  and  tentative  general 
i^e  standards. 

The  manuscript  for  four  additional  alternative  forms  of  scale  A 
and  likewise  of  scale  B  has  been  prepared  for  publication,  and  it  is 
anticipated  that  Form  2  of  each  scale,  with  appropriate  scoring  keys 
and  revision  of  the  Manual  of  Directions,  will  be  published  early 
in  1921. 

After  1920  the  work  on  intelligence  tests  for  elementary  schools 
will  be  conducted  under  the  auspices  of  the  division  of  anthropology 
and  psychology.  The  original  special  committee  appointed  by  tha 
executive  board  of  the  coimcil,  prior  to  the  organization  of  the 
division  of  anthropology  and  psychology,  has  been  constituted  a 
committee  of  the  division.  The  continuation  of  this  work  will  be 
financed  from  the  royalties  received  from  the  National  Intelligence 
Tests. 

COMMITTBE  ON   PACIFIC  EXPLORATION. 

The  committee  on  Pacific  exploration  was  authorized  by  the 
executive  board  of  the  council  in  June,  1918,  to  consider  the  need 
for  research  and  exploration  in  and  aroimd  the  Pacific,  the  best 
methods  for  cooperation  in  furtherance  of  present  work,  and  in  the 
initiation  of  new  plans.  The  first  important  subject  to  come  before 
this  committee  was  an  invitation  from  the  Territorial  Govemmoit 
of  Hawaii  to  call  a  scientific  conference  in  Honolulu.  Sudi  a  con- 
gress was  organized  on  an  international  scale,  meeting  in  Honolulu 
in  August,  1920.  The  countries  represented  were  Australia,  Canada, 
Japan,  New  Zealand,  Philippine  Islands,  and  the  United  States. 
The  deliberations  of  this  body  resulted  in  a  report  on  the  probl^[ns 
most  urgent  in  the  Pacific  and  recommendations  as  to  how  they  can 
best  be  taken  up. 

At  a  subsequent  meeting  of  the  committee  in  Washington  a  recom- 
mendation was  made  to  the  executive  board  that  its  responsibilities 
be  delegated  to  the  division  of  foreign  relations.  This  recommenda- 
tion was  approved  and  a  new  committee  under  this  division  was 
appointed,  to  be  known  as  the  committee  on  Pacific  investigation. 

AMEBICAN   GEOPHYSICAL  UNION. 

The  American  Geophysical  Union,  organized  in  1919,  to  serve  as 
the  ''American  national  committee''  of  the  International  Geodetic 
and  Geophysical  Union^  and  to  serve  also  as  the  committee  on 
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geophysics  of  the  National  Research  Council,  comprises  seven  sections, 
as  follows:  (a)  Geodesy,  (6)  seismology,  (c)  meteorology,  (d)  terres- 
trial magnetism  and  electricity,  (e)  physical  oceanography,  (/)  volca- 
nology,  and  (g)  geophysical  chemistry.  The  last  of  these,  section  (g), 
was  added  to  the  union  early  in  1920  to  make  provision  in  the  union 
for  geophysical  activities  previously  without  representation  in  it. 
Originally  organized  as  a  committee  of  the  division  •  of  physical 
sciences,  the  American  Geophysical  Union  was,  on  February  14, 
1920,  made  a  committee  of  the  executive  board  of  the  council  in 
recognition  of  the  breadth  of  interest  of  the  sciences  drawn  together 
in  its  organization.  The  union  held  its  first  annual  meeting  on 
April  23,  1920,  when  its  organization  was  completed  and  ratified  by 
action  of  its  assembled  members.  The  function  of  this  body  is  to 
represent  the  National  Research  Council  and  to  care  for  the  interests 
of  the  United  States  in  the  deliberations  and  activities  of  the  Inter- 
national Geodetic  and  Geophysical  Union,  and  to  act  as  an  advisory 
and  initiatory  body  in  promoting  the  advancement  of  geophysics  in 
the  United  States. 

DEATH  OF  CHAIRMAN  BUM8TEAD. 

Dr.  H.  A.  Bumstead,  professor  of  physics  and  director  of  the 
Sloane  Physical  Laboratory  at  Yale  University,  and  chairman  of 
the  National  Research  Council  for  the  year  July  1,  1920,  to  Jime  30, 
1921,  died  suddenly  in  the  night  of  December  31,  1920,  on  a  train 
which  he  had  taken  from  Chicago  to  return  to  Washington. 

The  following  resolution  was  unanimously  adopted  by  the  interim 
committee  of  the  coimcil  on  January  3,  1921: 

Resolved,  That  the  National  Research  Council  learns  of  the  death  of  Dr.  Henry 
Andrews  Bumstead,  chairman  of  the  council,  with  great  sorrow  and  profound  sense 
of  loss.  Dr.  Bumstead  in  his  association  with  the  council  had  revealed  to  its  officers 
and  members  not  only  a  high  capacity  for  administration,  and  a  most  loyal  fidelity 
to  the  aims  and  work  of  the  coimcil,  but  also  a  sweetness  of  disposition  and  personal 
attractiveness  which  had  won  for  him  the  devoted  and  affectionate  regard  of  all  of 
his  colleagues  in  the  council.  In  his  death  the  council  and  the  scientific  world  lose 
a  man  of  most  eminent  attainments,  highest  character,  and  lovable  personality. 

Tlie  National  Research  Council  extends  to  the  bereaved  wife  and  family  its  deepest 
sympathy  and  condolence  and  wishes  to  express  to  them  its  full  i^preciation  of  the 
great  value  of  the  services  which  Dr.  Bumstead  rendered  it  in  the  period  of  his  asso- 
ciation with  it  and  the  great  loss  which  it  suffers  by  his  untimely  death.  But  may 
we  all  remember  that  '^that  Life  is  long  that  answers  life's  great  ends.'' 
32273*'— S.  Doc.  874, 66-3 4 
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BEPOBTS  OF  DIVISIONS. 
DIVISIONS  OF  OBVS&AL  RELATIONS. 

DIVISION   OF  FEDERAL  RELATIONS. 
[Chables  D.  Walcott,  ChaiTman.] 

(For  present  personnel,  see  Appendix  A.) 

The  division  of  Federal  relations  was  provided  for  in  the  organi- 
zation of  the  National  Research  Council  to  cany  out  the  provisions 
of  the  Executive  order  of  the  President  of  the  United  States  of  May 
11,  1919,  that  effective  prosecution  of  the  council's  work  require 
cordial  cooperation  of  the  scientific  and  technical  bureaus  of  the 
Government,  both  military  and  civil.  It  was  first  called  the  division 
x)f  Government  relations  and  later  the  division  of  Federal  relations. 

At  a  meeting  held  on  December  17,  1920,  Dr.  Augustus  Trowbridge 
was  elected  secretary  in  place  of  R.  M.  Yerkes,  resigned,  and  the 
following  new  appointments  to  fill  vacancies  were  annoiinced:  Mr. 
Wilbur  J.  Carr,  to  succeed  Mr.  Julius  G.  Lay  as  representative  of  the 
Department  of  State;  Brig.  Gen.  Dennis  E.  Nolan  to  succeed  Gen. 
Churchill  as  representative  of  the  Military  Intelligence  Division  of 
the  Department  of  War;  Rear  Admiral  Edward  R.  Stitt  to  succeed 
Admiral  Braisted  as  representative  of  the  Medical  Corps  of  the  Navy 
Department;  Capt.  C.  C.  Bloch  to  succeed  Admiral  Earle  as  repre- 
sentative of  the  Bureau  of  Ordnance  of  the  Navy  Department;  Mr. 
Chester  D.  Jarvis  to  succeed  Dr.  Capen  as  representative  of  the 
Bureau  of  Education  of  the  Interior  Department;  Mr.  Earl  H.  Clapp 
to  succeed  Di\  Graves  as  representative  of  the  Forest  Service  of  the 
Department  of  Agriculture;  Mr.  Ethelbert  Stewart  to  succeed  Dr 
Meeker  as  representative  of  the  Department  of  Labor. 

The  division,  as  it  stands  on  December  31,  1920,  has  as  members 
representatives  from  the  following  departments  of  the  Government: 

Department  of  State:  Department  of  the  Navy: 

Foreign  Intelligence  Division.  Office  of  Naval  Intelligence.^ 

Department  of  the  Treasury:  Bureau  of  Navigation. 

Public  Health  Service.  Bureau  of  Ordnance. 

Department  of  War:  Bureau  of  Construction  and  Repair. 

Military  Intelligence  Division.  Bureau  of  Steam  Engineering. 

Sxugeon  Generars  Office.^  Bureau  of  Medicine  and  Surg^y. 

Corps  of  Engineers  Bureau  of  Yards  and  Docks. 

Ordnance  Department.  Department  of  the  Interior: 

Signal  Corps.  Patent  Office. 

Coast  Artillery.*  Bureau  of  Education. 

Air  Service.  Geological  Survey. 

Chemical  Warfare  Service.  Reclamation  Service. 

Department  of  Justice:  Bureau  of  Mines. 

Division  of  Investigation.  Department  of  Agriculture: 
Post  Office  Department:  Weather  Bureau. 

Division  of  Correspondence.  Bureau  of  Animal  Industry. 


I  Representative  not  yet  named. 
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Department  of  Agriculture — Continued.      Department  of  Commerce: 
Bureau  of  Plant  Industry.  Bureau  of  the  Census. 

Forest  Service.  Bureau  of  Standards. 

Bureau  of  Chemistry.  Bureau  of  Fisheries. 

Bureau  of  Soils.  Coast  and  Geodetic  Survey. 

Bureau  of  Entomology.  Department  of  Labor: 
Bureau  of  Biological  Survey.  Information  and  Education  Service. 

Bureau  of  Public  Roads.  Smithsonian  Institution. 

The  personnel  of  the  division  will  be  found  in  an  appendix  of  this 
report,  together  with  that  of  the  executive  committee  provided  for 
last  year. 

Progress  has  been  made  in  three  important  problems  under  consid- 
eration at  the  close  of  last  year — the  establishment  of  an  information 
service  of  liaison  representation  from  the  various  Federal  depart- 
ments, the  securing  of  closer  contact  among  the  bureaus  interested 
in  the  statistical  work  of  the  Government,  and  the  investigations  of 
the  joint  committee  upon  relations  between  scientific  agencies  in 
Federal  and  State  Governments. 

The  recommendation  of  the  joint  committee  upon  relations  between 
scientific  agencies  in  Federal  and  State  Governments  was  that  a  gen- 
eral report  should  be  prepared  showing  the  channels  which  have  thus 
far  been  developed  for  research  and  for  the  application  of  scientific 
knowledge  through  cooperation  between  Federal  and  State  agencies. 
The  recommendation  was  approved,  and  the  report  when  completed 
will  be  published  as  a  bulletin  of  the  National  Research  Council. 

The  division  has  given  consideration  to  the  problem  to  make 
suggestions  as  to  what  research  should  be  undertaken  by  the  Gov- 
ernment, what  should  be  left  to  the  universities,  and  what  to  the 
industries.  To  contribute  toward  a  solution  of  the  problem,  a  com- 
mittee on  scope  of  Government  service  was  appointed  to  make  a 
broad  survey  of  scientific  bureaus  of  the  Government  and  recommend 
a  research  policy. 

DIVISION   OF   FOBBIGN   RELATIONS. 

[Oeorqe  E.  Hale,  Chairman.\ 

(For  present  personnel,  see  Appendix  A.) 

During  the  year  the  division  of  foreign  relations  has  assisted  in  the 
formation  of  American  sections  of  the  International  Mathematical 
Union  and  of  the  International  Union  of  Scientific  Radio  Telegraphy, 
contributing  toward  the  expenses  of  the  American  representative. 
Prof.  L.  E.  Dickson,  of  the  University  of  Chicago,  at  the  organiza- 
tion meeting  of  the  International  Mathematical  Union  in  Strasbourg 
in  September,  1920.  Material  has  been  assembled  in  preparation 
of  a  pamphlet  to  give  essential  information  concerning  all  of  the 
international  scientific  and  technical  societies,  and  particularly  those 
in  which  the  United  States  is  taking  part. 
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The  division  this  year  has  had  to  consider  the  matter  of  neces- 
sary American  support,  through  the  payment  of  dues,  for  the  main- 
tenance of  the  International  Research  Council  and  certain  of  ita 
associated  unions.  These  bodies,  in  so  far  as  organized,  are  the 
International  Research  Council,  the  International  Astronomical 
Union,  the  International  Union  of  Pure  and  Applied  Chemistry, 
the  International  Union  of  Geodesy  and  Geophysics,  the  Interna- 
tional Mathematical  Union,  and  the  International  tJnion  of  Scientific 
Radio  Telegraphy. 

The  council  has  been  able  to  pay  the  American  dues  for  these 
organizations  for  the  current  year  by  a  gift  from  the  Willifun  EU^y 
Hale  fund.  But  as  the  dues  from  most  other  countries  included  in 
these  international  organizations  are  paid  by  the  Governments  of 
the  participating  countries,  the  division  of  foreign  relations  has  car- 
ried on  negotiations  with  the  Department  of  State  looking  toward 
the  pajmaent  of  these  dues  in  future  years  by  the  Government  of  the 
United  States.  The  sympathetic  attitude  of  the  Department  of 
State  has  resulted  in  the  introduction  by  the  department  in  its  current 
appropriation  bill  of  an  item  for  the  payment  of  the  next  year's  dues. 
Just  as  this  report  is  being  prepared  the  House  committee  of  Congress 
has  presented  this  item  for  the  approval  of  the  House  in  the  Diplo- 
matic and  Consular  appropriations  bill. 

The  division  has  been  closely  in  touch  with  the  work  of  the  coun- 
cil's  special  committee  on  Pacific  exploration  and  has  recommended 
that  this  committee  be  reconstituted  and  attached  to  the  division  of 
foreign  relations  on  account  of  the  fundamental  international  rela- 
tions which  will  be  involved  in  the  work  of  this  committee. 

With  the  cooperation  of  the  Research  Information  Service,  the 
division  is  also  engaged  in  the  attempt  to  arrange  for  international 
cooperation  in  abstracting  and  listing  scientific  literature  by  the 
most  efficient  and  convenient  methods. 

DIVISION  OF  STATES  RELATIONS. 

[John  C.  Mebriau,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

The  work  of  the  division  of  States  relations  during  1920  has  been 
directed  upon  two  problems : 

1.  A  study  of  the  facilities  for  research  at  the  command  of  scientific 
departments  in  State  governments,  such  as  boards  of  health,  boards 
of  agriculture,  fish  and  game  commissions,  conservation  commissions, 
offices  of  the  State  forester.  State  geologist.  State  highway  engineer, 
etc.  This  inquiry  includes  also  a  study  of  the  forms  of  State  govern- 
ment in  so  far  as  the  organization  and  relationship  of  these  depart- 
ments is  concerned  in  order  to  ascertain  whether  the  governmental 
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machinery  provided  by  the  States  affords  the  best  means  for  develop- 
ing scientific  knowledge  and  promoting  its  application. 

Reports  upon  the  organization  and  activities  of  research  activities 
are  in  process  of  preparation  for  10  States.  It  is  believed  that  in 
certain  cases  the  best  interests  of  this  movement  for  strengthening 
the  position  of  science  in  State  governments  can  be  assisted  by  th& 
pubUcation  of  reports  of  this  nature.  Arrangements  have  already 
been  made  for  the  publication  of  the  first  of  these  statements,  which 
comprises  a  report  upon  the  organization  and  activities  of  the 
scientific  departments  of  California. 

2.  A  study  of  the  nature  and  extent  of  the  cooperation  in  scientific 
work  between  Federal  bureaus  and  corresponding  State  scientific 
departments  or  other  non-Federal  agencies.  This  project  has  been 
undertaken  jointly  with  the  division  of  Federal  relations. 

It  is  hoped  that  the  results  of  these  studies  can  be  made  useful  in 
connection  with  the  present  movement  for  the  reorganization  and 
consolidation  in  State  government  by  indicating  ways  in  which  the 
organization  of  State  scientific  departments  may  be  improved  and 
their  relationships  to  each  other  and  to  other  agencies  can  be  made 
more  effective,  their  research  power  and  output  increased,  and  their 
activity  in  the  application  of  scientific  knowledge  to  the  public 
welfare  extended. 

DIVISION  OF  EDUCATIONAL  RELATIONS. 

[Vekhok  Cellooo,  Ckalrmttn,) 

(For  present  personnel,  see  Appendix  A.) 

The  principal  undertaking  of  the  division  during  1920  has  been 
the  continuance  of  the  survey  of  the  research  conditions  in  the 
colleges  and  universities  of  the  country.  This  survey  has  been 
made  by  correspondence  and  especially  by  personal  visits.  One 
hundred  and  sixteen  colleges  and  imiversities  have  been  visited  by 
nine  representatives  of  the  council,  of  which  six  were  chairmen  of 
council  divisions.  The  carrying  on  of  the  survey  has  been  made 
possible  by  the  financial  support  of  the  General  Education  Board. 

while  conducting  the  survey,  which  seemed  necessary  before 
planning  and  entering  on  any  extensive  program  for  the  encourage- 
ment of  research  and  the  training  for  research  work  in  educational 
institutions,  a  beginning  has  been  made  in  the  encouragement  of  the 
establishment  and  cordial  administrative  and  financial  support  of 
special  research  committees  in  the  colleges  and  universities.  About 
60  of  these  committees  now  exist,  a  few  of  prewar  standing,  some 
established  during  the  war,  and  some  since  the  beginning  of  the 
division's  survey  work. 
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A  gratifyingly  cordial  response  has  been  received  by  the  division 
from  the  colleges  and  universities  in  the  course  of  its  activities^ 
especially  in  connection  with  the  personal  visits  of  its  representatrres 
and  with  its  efforts  to  encourage  the  development  of  research  c<Hn- 
mittees. 

In  November  an  executive  committee  of  the  division  was  formed, 
which  met  in  December  and  authorized  the  active  prosecution  of  i 
plan  whereby  the  division,  in  cooperation  with  the  division  of  anthro- 
pology and  psychology,  proposes  to  institute  a  study  of  the  possibili- 
ties in  connection  with  the  discovery  and  special  encouragement  of 
upper-class  students  especially  capable  of  development  into  researdi 
workers.  As  a  first  step  in  the  study,  Dr.  George  W.  Stewart, 
professor  of  physics  in  the  State  University  of  Iowa,  will  devote 
most  of  his  time  in  the  first  half  of  1921  to  visiting  a  numb^  of 
colleges  and  universities  in  States  in  the  Mississippi  and  Ohio  Valleys 
to  discuss  the  matter  with  administrative  officers,  faculty  members, 
and  students. 

Certain  special  reports,  prepared  and  distributed  for  the  purpose  of 
stimulating  interest  in  and  comment  on  the  research  situation  in 
the  colleges  and  universities,  have  been  sent  by  the  division  to 
college  and  university  presidents,  deans  of  graduate  schools,  and 
chairmen  of  research  committees.  These  reports  have  been  given 
much  attention  and  have  brought  to  the  division  a  most  enlightening 
series  of  critical  comments  and  constructive  suggestions. 

Altogether  the  division  feels  that  it  has  a  right  to  believe  that  its 
efforts  are  helping  to  stimulate  a  special  interest  among  scientific 
men  and  university  authorities  in  the  present  research  situation  in 
the  institutions  of  higher  education  in  the  coimtry,  a  situation  which 
just  now  may  fairly  be  regarded  as  critical. 

DIVISION  OF  BESEAROH  EXTENSION. 

[Harrison  E.  Howe,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

With  but  few  exceptions  the  tasks  undertaken  by  the  division  of 
research  extension  are  long-time  projects  requiring  considerable 
periods  of  time,  not  only  for  their  completion,  but  for  their  actual 
organization.  In  addition  to  projects  originating  with  the  division 
or  taken  over  by  it  at  the  suggestion  of  others,  there  are  frequent 
calls  upon  it  to  assist  various  other  divisions,  notably  those  of  sci- 
ence and  technology,  in  perfecting  plans  for  organizing  work  and  in 
devising  ways  and  means  for  securing  necessary  finances.  The  o& 
cers  of  the  division  are  also  called  upon  to  render  assistance  on  nu- 
merous committees  of  the  coimcil  and  to  take  over  a  large  part  of 
the  work  in  a  number  of  important  cases. 
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The  following  activities  may  be  noted,  and  these  will  serve  to 
illustrate  the  type  of  work  which  falls  within  the  field  of  the  division 
of  research  extension. 

OriticaL  tcMes  of  physical  and  chemical  constants. — ^The  project  to 
compile,  and  publish  in  English,  critical  tables  of  physical  and  chem- 
ical constants  originated  with  the  International  Union  of  Pure  and 
Applied  Chemistry  of  the  International  Research  Council,  and  is 
America's  contribution  toward  the  eflfort  to  provide  better  tables  of 
scientific  data  and  source  books  in  the  English  language.  Following 
a  report  by  a  special  committee  of  the  division  of  chemistry  and 
chemical  technology,  a  board  of  trustees  was  appointed — ^H.  K. 
Moore,  representing  the  National  Research  Coimcil,  Julius  Stieglitz, 
representing  the  American  Chemical  Society,  and  E.  P.  Hyde,  repre- 
senting the  American  Physical  Society.  To  this  group  the  chairman 
of  the  division  of  research  extension  was  added  in  June,  1920,  and 
later  made  executive  secretary. 

The  present  work  of  the  trustees  is  principally  that  of  securing  a 
fund  of  $200,000  which  is  to  imderwrite  the  very  considerable  work 
necessary  in  preparing  and  publishing  the  volumes  of  constants. 
Literature  has  been  prepared  by  Mr.  Paul  Moore,  secretary  of  the 
division,  and  at  the  close  of  the  year  there  had  been  obtained  in 
money  and  service  pledged  the  equivalent  of  a  little  more  than  45 
per  cent  of  the  total  budget  of  $200,000. 

During  the  latter  part  of  1920  the  organization  of  the  work  was 
carried  forward  by  the  selection  of  representatives  in  various  indus- 
trial centers,  and  steps  were  taken  to  interest  chemists,  physicists, 
and  engineers  in  supplying  information  as  to  the  importance  of  con- 
stants and  preparing  the  way  for  securing  subscriptions. 

It  is  believed  that  the  publication  of  such  tables  affords  one  of 
the  most  direct  and  inunediate  means  for  stimulating  research,  and 
a  great  deal  of  attention,  therefore,  is  being  given  this  project. 

Orof  protection  institute, — In  May,  members  of  the  division  of 
biology  and  agriculture  brought  to  the  attention  of  the  chairman  of 
the  division  of  research  extension  the  opportunity  for  cooperation 
between  scientific  groups  and  industrial  groups  interested  in  the 
control  of  injurious  insects  and  plant  diseases.  Subsequently  a  con- 
ference was  called  in  Rochester,  N.  Y.,  and  a  tentative  constitution 
outlined  and  circulated  among  those  interested.  This  was  followed 
in  September  by  a  well-attended  meeting  in  Washington,  where  the 
constitution  was  ratified.  The  first  meeting  of  the  institute  follow- 
ing this  organization  was  held  in  New  York  in  December,  at  the  re- 
quest of  officers  in  the  Bureau  of  Entomology,  Department  of  Agri- 
culture, to  discuss  ways  and  means  to  standardize  calcium  arsenate, 
and  methods  for  its  application  in  the  control  of  the  boll-weevil  in 
the  cotton  districts.    This  meeting  was  well  attended  by  both  ento- 
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mologists  and  manufacturers  of  the  arsenate  and  dusting  appliance 
and  it  was  the  concensus  of  opinion  that  the  meeting  was  very  suc- 
cessful and  demonstrated  the  good  that  could  come  from  the  coop- 
erative methods  of  the  institute. 

Later  in  December  it  became  apparent  that  the  scope  of  the  insti- 
tute would  have  to  be  broadened  to  care  for  new  industrial  g:roup6 
interested  in  the  control  of  insects  and  plant  diseases,  but  not  man- 
ufacturers of  insecticides  and  fimgicides,  and  preliminary  steps  were 
taken  working  toward  the  necessary  revision  of  the  constitution. 

Alloys. — ^A  proposal  to  form  an  Alloys  Research  Association  was 
the  first  definite  project  of  the  division,  and  during  1920  a  number 
of  difficulties  which  seemed  to  confront  the  plan  were  overcome,  and 
at  a  largely  attended  conf ertoce  of  representative  metallurgists  with 
the  division  it  was  decided  to  organize  an  informational  service  as 
the  first  activity  of  the  association.  This  work  was  intrusted  to  a 
special  committee  cooperating  with  the  division  of  engineering  and 
a  tentative  constitution  and  by-laws  outlined  imder  which  the  asso- 
ciation is  now  being  organized. 

There  have  been  several  conferences  with  industrial  and  other  in- 
terests regarding  the  matter,  and,  at  their  suggestion,  the  manage- 
ment of  the  association  has  been  vested  in  a  committee  chosen  from 
the  divisions  of  engineering,  chemistry  and  chemical  technology,  and 
research  extension. 

The  informational  service  of  the  Alloys  Research  Association  is 
regarded  by  the  division  as  an  experiment  in  assembling  and  dis- 
seminating speciaUzed  knowledge  with  the  hope  diat  this  activity 
will  speedily  lead  to  cooperative  research  undertaken  by  the  mem- 
bers of  the  association  as  a  means  of  answering  important  questions 
which  can  not  be  answered  from  the  literature. 

Tanning. — ^The  Tanners'  National  Council,  which  has  supported  a 
research  laboratory  for  some  time,  has  become  interested  in  the 
possibility  of  foimding  a  school  of  tanning,  a  plan  to  accomplish  in 
the  United  States  objects  similar  to  those  of  the  tanning  schools 
abroad.  Through  the  activities  of  the  division  of  research  extension, 
the  council  has  requested  the  National  Research  Council  to  assist 
them  with  their  problem  of  deciding  upon  the  type  of  school,  its  fidd 
of  activity,  its  location,  etc. 

With  respect  to  the  research  laboratory  of  the  Tanners'  National 
Council,  this  is  now  being  reorganized  under  an  arrangement  with 
the  L  niversity  of  Cincinnati,  and  it  is  expected  that  it  will  undertake 
a  new  series  of  problems  with  promise  of  success. 

The  chairman  of  the  division  has  also  been  in  conference  with  State 
authorities  of  Massachusetts  where  the  possibility  of  establishing  a 
trade  school  for  tanning  is  under  consideration. 
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Tobacco, — There  are  large  annual  losses  in  the  tobacco  industry 
from  diseases  which  are  not  well  understood,  and  the  desirability  of 
supporting  research  plans  to  produce  better  disease-resisting  strains 
was  brought  to  the  attention  of  the  division.  Steps  have  been  taken 
to  interest  large  tobacco  concerns  and  tobacco  growers.  It  is  too 
early  to  predict  success  for  the  project,  but  those  who  have  been 
made  acquainted  with  it  are  much  interested  in  the  possibilities,  and 
the  work  of  organizing  the  project  is  still  under  way. 

Forestry. — During  the  year  $10,000,  covering  a  period  of  three 
years,  was  secured  from  the  Southern  Pine  Association  for  the  sup- 
port of  the  work  of  the  committee  on  forestry,  division  of  biology 
and  agriculture.  Subsequently  field  work  was  organized  under  a 
regional  director  in  the  South  and  the  research  is  imder  way. 

Glass. — Following  a  suggestion  made  to  the  American  Ceramic 
Society,  division  of  glass  technology,  a  cooperating  committee  of 
three  has  been  appointed  by  that  society  to  consider  whether  or  not 
there  is  an  opportimity  in  America  for  cooperating  research  on  the 
fundamental  problems  of  glass  making.  This  committee  is  now  ob- 
taining suggestions  from  those  concerned  in  glass  making,  so  that 
definite  recommendations  may  later  be  made  to  the  industry  for  the 
support  of  a  definite  research  program  should  it  be  found  desirable 
to  initiate  cooperative  research  on  glass  problems. 

Macaroni. — During  the  year  the  chairman  of  the  division  was  in- 
vited to  attend  the  annual  meeting  of  the  Macaroni  Manufactiu'ers' 
Association,  and  there  had  an  opportunity  to  take  part  in  the  move- 
ment to  secure  the  services  of  a  specialist  to  work  upon  some  of  the 
problems  incident  to  the  manufacture  of  macaroni  and  alimentary 
pastes.  This  is  but  the  beginning  of  what  may  be  expected  to  become 
an  important  research  and  control  laboratory  supported  by  an  or- 
ganization of  manufacturers  in  this  special  field. 

Cotton  and  textiUs. — Work  has  continued  with  reference  to  inter- 
esting the  textile  industry  in  the  application  of  science  to  its  produc- 
tion problems.  Contact  has  been  made  with  the  National  Wool 
Manufactiu'ers'  Association  through  its  secretary,  for  whom  informa- 
tion has  been  secured,  and  an  effort  is  being  made  to  assist  him  in 
having  the  industries  engage  upon  certain  problems  which  they  have 
selected  as  important  for  their  progress. 

The  chairman  of  the  division  serves  as  secretary  to  the  preliminary 
comnuttee  on  American  cotton  research  authorized  by  the  world  cot- 
ton conference,  and  appointed  by  the  chairman  of  the  National 
Research  Council,  the  presidents  of  the  American  Society  for  Testing 
Materials,  the  National  Association  of  Cotton  Manufacturers,  and  the 
American  Cotton  Manufacturers'  Association.  This  committee  has 
met,  has  enlarged  the  membership,  and  is  at  present  engaged  in 
learning  those  problems  which  are  outstanding  in  the  cotton  field, 


Digitized  by 


Google 


58  ANNUAL  REPORT  NATIONAL  ACADEMY  OF  SCIENCES,  1920. 

with  a  view  to  forming  a  definite  program  for  presentation  with  a 
budget  to  those  who  should  be  interested. 

Through  Mr.  Paul  Moore,  secretary  of  the  division,  a  census  has 
been  taken  of  the  textile  research  facilities  of  the  coimtry,  and  a 
great  deal  of  effort  has  been  expended  with  a  view  to  really  interest- 
ing all  those  concerned  with  cotton  growing  and  manufacture  m 
sustained  research. 

Cooperation  of  the  division  has  been  given  the  American  Home 
Economics  Association  in  evolving  their  plan  for  establishing  mini- 
mum standardization  for  those  fabrics  which  make  up  the  principal 
part  of  the  wardrobe,  and  the  facilities  of  the  division  have  also  been 
offered  the  textile  division  of  the  Biu-eau  of  Standards  in  the  pursuit 
of  their  research  program. 

Assistance  to  ivMvidual  manufacturers. — ^The  officers  of  the  division 
have  been  called  upon  to  advise  and  assist  manufacturers  desiring 
to  expand  their  research  organizations,  to  install  new  laboratories, 
or  to  get  in  touch  with  those  capable  of  rendering  assistance  on  their 
manufacturing  problems. 

The  division  has  also  offered  to  assist  certain  industrial  associa- 
tions, including  the  American  Gas  Institute  and  the  manufacturers 
of  enameled  metal  ware.  They  have  also  taken  steps  to  familiarize 
farmers'  organizations  with  the  purpose,  work,  and  facilities  of  the 
council  with  special  reference  to  the  division  of  biology  and  agricul- 
ture and  its  committee  on  food  and  nutrition. 

Miscellaneous. — Contact  has  been  maintained  with  the  American 
Institute  of  Baking,  in  which  the  division  has  been  interested  from  the 
inception  of  the  institute,  and  some  attention  has  been  given  the  work 
to  increase  the  facilities  at  the  Marine  Biology  Laboratory,  with  special 
reference  to  biochemistry  and  biophysics. 

Efforts  have  been  made  to  assist  other  scientific  activities,  such  as 
the  Mulford  expedition  to  South  America  under  the  leadership  of 
Dr.  Rushby,  the  organization  of  the  Tropical  Institute,  the  food  and 
nutrition  program  of  the  division  of  biology  and  agriculture,  and 
various  projects  of  other  divisions. 

During  the  year  the  chairman  of  the  division  has  made  a  number 
of  addresses  before  industrial  and  scientific  groups  on  the  general 
work  of  the  council  and  on  that  of  the  division  in  particular,  and  has 
also  contributed  a  number  of  papers  to  the  technical  and  lay  pr^s. 

Exhibits. — In  February  the  wireless  telephone  exhibit  was  installed 
in  the  rooms  of  the  Research  Council  in  Washington,  and  remained 
there  for  some  time,  attracting  a  great  deal  of  interest  and  favorable 
comment.  It  was  then  transferred  to  the  American  Museum  of 
Natural  History  in  New  York,  where  it  appeared  undpr  the  auspices 
of  the  division  of  physics.  New  York  Academy  of  Sciences. 
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During  the  meeting  of  the  American  Association  for  the  Advance- 
ment of  Science  the  exhibit  was  installed  at  the  Art  Institute  in 
Chicago  at  the  special  request  of  the  American  Association. 

The  purpose  of  the  exhibit  is  to  emphasize  the  necessity  for  sup- 
porting fundamental  research,  and  its  appearance  was  made  possible 
by  the  American  Telephone  &  Telegraph  Co.,  the  Western  Electric 
Co.,  the  Signal  Corps  and  the  Air  Service  of  the  United  States  Army. 

During  the  year  the  work  of  the  division  increased  to  the  point 
where  it  was  necessary  to  secure  a  secretary,  and  the.  division  was 
fortunate  in  obtaining  the  services  of  Mr.  Paul  Moore. 

RESEARCH  INFORMATION   SERVICE. 
[RoBEBT  M.  YEBKB8,  ChtUrman.] 

(For  present  personnel,  see  Appendix  A.) 

The  service  as  now  organized  consists  of  (1)  a  divisional  committee 
of  39  members,  (2)  an  executive  committee  of  7  members,  (3)  a  resi- 
dent staff  of  8  members.  This  resident  staff  is  supplemented  im- 
portantly by  the  cooperative  assistance  of  the  chairmen  of  the  other 
divisions  of  the  National  Research  Council,  who  act  as  advisors  and 
constdtants  in  matters  pertaining  to  their  respective  fields  of  science 
and  technology. 

The  research  information  service  has  been  organized  primarily  as 
a  general  clearing  house  for  information  concerning  or  affecting 
scientific  and  technological  research.  The  chief  purpose  of  the 
service  is  to  advance  science  and  productive  scholarship  by  supplying 
individuals,  institutions,  or  firms  with  desired  information  concerning 
results  of  research,  problems,  projects,  methods,  procedures,  labora- 
tory construction  and  equipment,  apparatus,  publications,  funds, 
sources  of  information  or  advice,  personnel,  et  cetera. 

Every  effort  is  being  made  to  avoid  duplicating  the  work  of  other 
informational  agencies  and  to  coordinate  and  utilize  their  activities 
and  materials  in  connection  with  the  demands  made  upon  this  service. 
It  wa^  originally  believed,  and  it  now  appears  that  this  belief  is  justi- 
fied by  the  facts,  that  an  expert  informational  service  can  be  made 
to  encourage  profitable  cooperation  in  research,  to  lessen  imdesirable 
duplication  of  work,  to  increase  the  support  of  fundamental  scientific 
investigation,  to  promote  exchange  of  information  concerning  progress 
in  closely  related  investigations,  and  to  render  possible  increasingly 
satisfactory  distribution  of  research  effort  and  greater  wisdom  in 
selection  of  problems  for  investigation. 

During  the  year  1920  the  service  has  replied  to  approximately  500 
requests  for  information  or  advice.  In  almost  every  instance  it  was 
possible  to  supply  either  wholly  or  in  part  the  information  which  was 
sought. 
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In  addition  to  answering  specific  inquiries  the  staff  of  the  service 
has  compiled  and  pref^ared  for  publication  certain  obviously  im- 
portant scientific  data.  It  has  also  continued  to  develop  and  perfect 
the  fundamental  informational  lists  and  catalogues  which  were  in- 
itiated  last  year. 

Of  the  compilations  of  information  referred  to  above,  the  following 
are  typical.  Each  task  was  undertaken  by  reason  of  repeated  requests 
for  the  information  in  question. 

1.  A  list  of  industrial  research  laboratories  in  the  United  States 
with  important  information  concerning  each.  This  was  compiled  by 
Mr.  A.  D.  Flinn  with  the  cooperation  of  Miss  Ruth  Cobb,  of  the 
Research  Information  Service,  and  published  as  a  bulletin  of  the 
National  Research  Coimcil.  The  demand  for  this  list  has  been  un- 
expectedly heavy  and  the  prompt  exhaustion  of  the  original  edition 
has  encouraged  the  service  to  hasten  the  preparation  of  a  second  edi- 
tion, which  will  include  many  more  laboratories  than  the  original 
publication. 

2.  A  Ust  of  scientific  periodicals  which  publish  bibUographies  and 
abstracts  has  been  compiled  by  Miss  Ruth  Cobb  and  published  in  the 
bulletin  of  the  National  Research  Council. 

3.  In  response  to  varied  and  niunerous  requests  concerning  sources 
of  grants  for  scientific  research,  research  institutions  and  foundations, 
the  service  has  assembled  information  concerning  funds  which  are 
available  for  medals,  prizes,  grants,  scholarships,  fellowships,  and 
other  forms  of  appropriation  for  the  encouragement  and  support  of 
research  in  the  mathematical,  physical,  and  biological  sciences.  This 
compilation  is  in  press  and  will  appear  as  Bulletin  No.  9. 

4.  To  meet  varied  needs,  some  of  which  have  been  expressed  by 
correspondents,  reliable  information  concerning  the  cost  of  publica- 
tion and  the  financial  status  of  approximately  80  of  the  principal 
scientific  periodicals  in  the  United  States  has  been  assembled  and 
filed  for  consultation  in  connection  with  the  study  of  problems  of 
publication  and  the  support  of  scientific  periodicals. 

5.  As  one  method  of  keeping  the  research  personnel  file  of  the 
service  complete  and  up  to  date,  a  list  of  doctorates  of  science  and 
philosophy  for  1919  has  been  compiled  by  Miss  Callie  Hull.  This 
information,  in  addition  to  being  made  available  in  the  files  of  the 
service,  has  been  published  in  Science,  November  19  and  26,  1920. 

Information,  unless  assembled  to  meet  a  specific  request,  is  com- 
piled for  one  or  both  of  the  following  reasons:  To  render  available  in 
the  research  information  service  a  complete  up-to-date  file,  as,  for 
example,  in  the  case  of  research  laboratories,  research  personnel, 
research  funds,  or  to  obtain  material  suitable  for  publication  and 
distribution.    Ordinarily,  publication  is  merely  a  convenient  method 
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of  rendering  the  immediately  available  information  readily  accessible 
to  those  who  need  it. 

On  the  ftmdamental  informational  mechanisms,  thederelopment 
of  which  was  undertaken  during  the  first  year  of  the  service,  report 
of  progress  is  made  below. 

1.  Research  laboratories, — ^This  list  is  planned  to  include  all  scientific 
and  industrial  laboratories  in  which  investigations  are  conducted. 
Concerning  each  laboratory  the  following  information  ordinarily  is 
available,  in  addition  to  name  and  address:  Personnel,  date  of  organi- 
zation, classification  as  Federal,  State,  city,  imiversity,  independent, 
and  either  scientific  or  industrial,  rating  as  to  equipment,  space 
available,  annual  expenditure,  chief  lines  of  research  provided  for, 
and  current  investigations. 

This  list  is  rapidly  being  increased  and  the  information  concerning 
each  establishment  completed  to  date.  The  numbers  of  records  for 
the  several  classes  of  laboratories  follow:  Industrial,  350;  academic,. 
800;  Federal,  275;  State,  750;  city,  360;  independent,  175. 

2.  It  was  initially  attempted  to  secure  the  titles  of  current  investi- 
gations directly  from  investigators  in  order  that  information  shotdd 
be  available  concerning  work  which  is  in  progress  within  a  given  field. 
This  has  proved  to  be  unsatisfactory  because  of  the  annoyance  to 
investigators  and  the  incompleteness  of  returns.  The  files  now  con- 
tain approximately  1,500  records  of  current  work,  distributed  as 
follows:  Agriculture,  225;  astronomy,  75;  biology,  250;  chemistry, 
250;  engineering,  100;  mathematics,  30;  medicine,  300;  physics,  150; 
psychology,  50;  miscellaneous,  50.  This  incomplete  current  investi- 
gation file  is  importantly  supplemented  by  the  research  laboratory  file, 
which  for  all  of  the  principal  research  establishments  of  the  coimtry 
carries  indication  of  the  chief  lines  of  investigation. 

Thus  far  in  the  development  of  the  service,  relatively  little  atten- 
tion has  been  given  to  data  concerning  research  in  Federal,  State,  or 
municipal  laboratories,  because  this  is  to  a  considerable  degree 
available  through  official  reports  and  informational  bureaus. 

3.  The  personnel  file  contains  essential  information  concerning 
approximately  13,000  men  and  women  in  the  United  States  who  are 
qualified  by  training  and  experience  for  scientific  research.  It  is 
planned  to  perfect  and  keep  this  list  up  to  date  in  order  that  it  may 
be  used  both  as  a  general  source  of  information  concerning  scientific 
personnel  and  as  a  source  of  lists  of  eligibles  for  specified  positions. 

As  an  experiment  in  securing  greater  efficiency  in  the  use  of  the 
personnel  file,  the  records  of  one  group  of  scientists  are  being  trans- 
lated into  the  Findex  punch-card  system. 

4.  The  wisdom  of  the  executive  committee  of  the  Research  In- 
formation Service  in  urging  the  development  of  a  library  of  scientific 
source  books  has  been  amply  demonstrated  by  the  experience  of  the 
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year.  Funds  have  not  been  available  for  the  purchase  of  any  except 
hnmediately  and  urgently  needed  books,  but  effort  is  being  made  to 
secure  by  exchange  or  gift  valuable  series  of  bibliographies  or  abstracts 
which  are  now  in  the  Ubrary  of  the  National  Academy  of  Sciences. 
It  is  planned  that  this  special  library  should  ultLmately  contain  all  of 
the  important  bibliographic,  abstracting,  and  reviewing  periodicals 
for  science  and  technology,  and  in  addition  the  essential  compilatioDs 
of  tables,  handbooks,  digests,  catalogues,  etc.  No  such  collection  of 
works  for  the  field  of  the  Research  Council's  interest  is  available  in 
any  single  place  in  Washington^  hence  the  extreme  desirability  of 
developing  this  projected  Ubrary  of  sources  as  rapidly  as  the  resources 
of  the  Research  Information  Service  permit. 

5.  A  Ust  of  informational  bureaus  and  other  agencies  which  are 
concerned  partly  or  wholly  with  science  and  its  appUcations  is  ia 
course  of  preparation.  Tlds  is  utilized  first  of  all  to  avoid  undesirable 
dupUcation  of  informational  activities,  and  secondarily  as  an  aid  to 
the  satisfactory  handling  of  specific  informational  inquiries^  It  is 
planned  to  include  in  the  list  not  only  specialized  informational 
organizations  but  institutions,  firms,  and  individuals  which  are  recog- 
nized authorities  on  certain  subjects. 

Experience  has  indicated  in  connection  with  efforts  to  utilize  exist- 
ing sources  of  information  that  it  is  more  satisfactory  to  assemble 
information  and  forward  it  directly  to  the  correspondent  than  to  refer 
his  request  to  a  supposedly  dependable  special  source.  The  service, 
as  a  result  of  trial,  has  adopted  the  policy  of  assembling  information, 
so  far  as  is  possible,  instead  of  referring  inquiries  with  the  request 
that  the  information  be  sent. 

6.  The  informational  file  concerning  funds  for  the  encouragement 
and  support  of  productive  scholarship  has  already  been  referred  to 
in  the  section  on  compilations.  It  promises  to  become  one  of  the 
conspicuously  useful  files  of  the  service.  This  information,  which  is 
available  nowhere  else,  is  needed  in  connection  with  the  action  of 
special  committees,  boards,  and  other  agencies  which  are  responsible 
for  the  distribution  of  fimds. 

In  order  that  the  service  may  be  self-improving,  a  system  of  classi* 
fying  and  filing  inquiries  and  the  information  assembled  in  response 
thereto  has  been  devised  and  put  into  effect.  This  system  wUl  en- 
able the  staff  to  locate  and  utilize  promptiy  and  conveniently  any 
information  which  has  come  into  the  office,  whether  as  the  result  of 
special  search  or  by  reason  of  the  general  activities  and  connections 
of  the  National  Research  Coimcil. 

Dining  the  initial  stages  of  the  development  of  the  Research  In- 
formation Service  it  was  deemed  desirable  to  prepare  for  actual 
service  by  formulating  plans  and  assembling  certain  informational 
lists  and  catalogues.    No  formal  annoimcement  of  the  availability  d 
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the  service  was  made  until  November  15,  1920,  when  a  statement 
was  issued  for  use  in  the  scientific  and  technical  press.  The  time  has 
now  come  when  the  further  development  and  improvement  of  the 
service  must  depend  largely  upon  the  creation  of  a  demand  for  it 
and  the  guidance  which  inquiries  supply. 

DnnSIOKS  OF  SCIEKCE  AND  TECHNOLOaY, 
DIVISION   OF  PHYSICAL  SCIENCES. 

[AUGITSTXJS  Trowbridge,  Chairman.] 

(For  present  personnel  see  Appendix  A.) 

The  organization  of  the  division  of  physical  sciences  has  been 
changed  during  the  past  year  so  that  the  membership  of  the  division 
now  includes  one  representative  of  the  Mathematical  Association  of 
America  and  one  more  than  the  original  number  of  members  at  large. 

Since  the  appearance  of  the  last  annual  report  of  the  National 
Research  Council  there  has  been  formed  imder  the  auspices  of  the 
division  of  physical  sciences  an  American  section  of  the  International 
Mathematical  Union  and  also,  under  the  joint  auspices  of  the  division 
of  engineering  and  the  division  of  physical  sciences,  an  American 
section  of  the  International  Union  of  Scientific  Radio  Telegraphy. 

The  project  research  committees  made  possible  by  the  special 
grant  of  $20,000  by  the  Rockefeller  Foundation  were  heartily  indorsed 
by  the  division  at  its  annual  meeting  in  April,  1920,  and  the  following 
new  committees  were  formed  during  the  year  1920 :  Acoustics,  alge- 
braic numbers,  atomic  structure,  luminescence,  theories  of  magne- 
tism, orbit  theory,  parallaxes,  research  methods  and  technique,  and 
spectroscopy.  On  December  31,  1920,  the  total  number  of  research 
committees  of  the  division  was  16,  with  a  total  membership  of  ap- 
proximately 100.  Reports  from  some  of  the  committees  formed  in 
the  latter  part  of  1919  were  in  the  hands  of  the  printer  by  the  end  of 
1920,  and  from  that  time  on  should  appear  from  time  to  time  and  be 
distributed  to  the  members  of  the  societies  represented  on  the  division, 
and  other  interested  persons,  in  the  form  of  bulletins  of  the  National 
Research  Coimcil.  At  the  close  of  1920  the  Rockefeller  Foimdation 
was  furnished  with  a  detailed  report  of  the  activities  of  these  research 
committees  of  the  division,  and  made  a  further  grant  of  $15,000  for 
the  continuance  of  the  project  for  the  year  1921.  The  formation  of 
further  committees  on  borderland  problems  between  physics  and 
biology  and  between  mathematics  and  the  sciences  using  statistics  is 
under  consideration. 

Since  July  1,  1920,  the  chairman  of  the  division  has  acted  as  the 
executive  secretary  of  the  fellowship  board  of  the  National  Research 
Council.  There  were  on  December  31  15  fellows  (4  in  physics  and  11 
in   chemistry).    This  represents  an  increase  of  2  over  the  number 
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on  December  31,  1919.  Of  the  present  fellows,  10  are  on  their 
second  appomtment  and  5  are  on  their  first  appointment.  The  indi- 
cations are  that  there  will  be  a  large  number  of  applications  to  be 
acted  on  at  the  spring  meeting  of  the  board  which  will  be  held  in 
March,  1921. 

There  follows  a  list  of  the  present  fellows  in  physics,  subjects  of 
researches,  and  imiversities  where  work  is  being  conducted : 

Ernest  F.  Barker,  **The  fine  structure  of  the  infra-red  absorption  bands  of  gases. '^ 
University  of  Michigan. 

Leonard  B.  Loeb,  "A  study  of  the  relations  between  the  existence  of  so-caUed  'free' 
electrons  in  gases  at  low  pressures,  the  abnormal  mobility  of  negative  ions  at  these 
pressures,  and  the  mechanism  of  ion  formation  from  electrons  and  neutral  molecules." 
University  of  Chicago. 

George  P.  Paine,  *'The  measurement  of  free  air  humidities."    Harvard  Univ^sitj'. 

Louis  T.  E.  Thompson,  "General  investigation  of  movement  of  small  rigid  bodi» 
through  fluids,  etc."    Clark  University. 

The  project  of  the  division  for  the  founding  of  an  instrument 
journal  in  connection  with  the  Association  of  Scientific  Apparatus 
Makers  has  not  yet  been  carried  to  completion.  The  delay  has  been 
due  to  imcertainties  as  to  costs  and  financial  support  and  not  to  any 
lack  of  agreement  between  the  council  and  the  association  as  to  the 
desirability  of  founding  a  journal  which  shall  be  supported  by  the 
association  and  edited  by  a  board  representative  of  the  scientific 
interests  centering  on  the  council. 

The  project  of  the  critical  tables  of  physical  and  chemical  cons  tan  ts^ 
in  which  the  division  of  physical  sciences  is  jointly  interested  with 
the  division  of  chemistry  and  chemical  technology,  is  dealt  with  in 
another  section  of  this  report.     (See  Division  of  research  extension.) 

Two  projects  brought  forward  by  the  mathematical  members  of 
the  division  have  been  approved.  These  are  campaigns  for  the 
securing  of  funds  to  start  a  journal  of  mathematical  abstracts  and  for 
a  revolving  fund  to  aid  in  arranging  for  the  publication  of  mono- 
graphs. The  council  has  subscribed  $500  to  each  of  these  funds  and 
will  assist  in  securing  the  necessary  further  funds. 

DIVISION  OF  ENGINEERING. 

[Comfort  A.  Adams,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

Outstanding  features  are  progress  of  researches  in  fatigue  phe- 
nomena of  metals  and  heat  treatment  of  carbon  steel,  reorganization 
of  American  bureau  of  welding,  organization  of  advisory  board  on 
highway  research,  creation  of  conunittees  on  electrical  insulation 
and  other  important  subjects,  and  progress  in  developing  the  organi- 
zation of  the  division. 

For  each  broad  field  there  is  a  general  advisory  committee  of 
experts  from  the  interested  scientific,  engineering,  and  industrial 
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organizations.  This  advisory  committee,  with  the  assistance  pf  the 
division  officers,  selects  specific  problems  for  research,  plans  modes 
of  attack,  finds  men  and  means,  and  cooidinates  the  work  of  the 
various  agencies.  Work  on  each  problem  is  imder  the  supervision 
of  a  research  committee,  whose  chairman  is  a  recognized  expert. 
Results  are  published  in  the  journal  of  the  engineering  society  most 
interested. 

To  stimulate  interest  in  research,  business  of  division  meetings  is 
curtailed  and  the  time  given  to  speakers  on  some  phase  of  research. 
Executives  of  industries  are  invited  as  guests. 

Administrative  expenses  of  the  division  are  paid  partly  by  the 
National  Research  Council  and  partly  by  Engineering  Foundation,, 
but  means  for  researches  in  general  come  from  the  interested  indus- 
tries, including  services  of  staff  engineers,  laboratory  facilities,  and 
materials.  To  facihtate  cooperation  with  the  engineering  societies 
and  engineering  foundation,  the  division  has  offices  in  the  Engineering 
Societies  Building,  New  York. 

Work  op  Committees. 

The  following  committees  were  active  during  1920: 
Heat  treatment  of  carbon  steel  (Henry  M.  Howe,  chairman) , — Object: 
To  increase  our  now  fragmentary  knowledge  of  the  influence  of  heat 
treatment  on  the  mechanical  properties  of  carbon  steel,  and  espe- 
cially to  learn  the  conditions  which  most  economically  and  advan- 
tageously set  up  the  sorbitic  state,  the  most  valuable  for  engineering 
purposes.    Method:  To  subject  specimens  of  steel  of  the  carbon 
contents  most  used  for  engineering  work,  0.34  per  cent,  0.52  per  cent,. 
and  0.75  per  cent,  and  most  suited  to  sorbitizing,  to  various  heat 
treatments,  and  to  test  the  mechanical  properties  thus  induced.     The 
steels  are  the  same  as  are  used  by  the  committee  on  fatigue  phe- 
nomena.   The  tests  are  expected  to  show  the  merits  of  sorbitizing 
treatment  over  crude  annealing.     Progress:  The  work  of  this  com- 
mittee is  an  excellent  illustration  of  cooperative  research.     Steel 
specimens  are  provided  by  the  John  A.  Roebling's  Sons  Co.,  and  rolled 
into  round  bars  by  the  Carpenter  Steel  Co.     The  heat  treatments 
and  some  microscopic  examinations  are  being  conducted  in  the  private 
laboratory  of  Dr.  Howe.    Microscopic  examinations  are  also  made 
at   the  University  of  Minnesota.    Magnetic  tests  are  made  at  the 
Bureau  of  Standards.     The  test  pieces  are  being  machined  by  the 
Bureau  of  Mines  at  Pittsbui^h,  the  Bethlehem  Steel  Co.,  the  Never- 
slip  Co.,  the  General  Motors  Corporation,  and  the  American  Tool  & 
Macliine  Co.,  without  charge.     The  mechanical  tests  are  being  made 
at  the  Bureau  of  Standards  and  at  the  Watertown  Arsenal. 
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Physical  changes  in  iron  and  sted  hdow  the  ihermal  critical  range 
(Zay  Jeffries  J  chairman). — Object:  To  correlate  experimental  results 
on  deformation  of  iron  and  steel  in  the  blue  heat  range  and  physical 
changes  in  iron  and  steel  at  ordinary  and  slightly  elevated  tempera- 
tures accompanied  by  a  change  in  physical  properties  usually  called 
aging;  to  study  the  effect  of  temperature  on  the  mechanical  prop- 
erties of  iron  and  steel  (particularly  boiler  plate).  Method:  Work 
is  being  carried  on  and  directed  by  members  at  the  plants  with  which 
they  are  connected.  Materials  are  contributed  by  the  companies 
and  tested  at  their  laboratories  and  at  the  Bureau  of  Standards. 
Investigations  will  be  carried  on  indefinitely  as  they  are  important 
to  the  industry.  Progress:  Valuable  reports  have  been  presented 
and  two  members  have  published  important  papers. 

Elimination  oj inclusions Jrom  steel  (Henry  D.  Hibbard,  chairman). — 
Object:  To  study  solid  nonmetallic  impurities  (sonims)  or  inclusions 
in  steel,  their  occurrence,  effect  on  hot-working  physical  properties, 
and  resistance  to  corrosion.  Progress:  No  experimental  work  has 
been  done  owing  to  lack  of  funds.  In  May,  1919,  the  chairman 
presented  a  paper  to  the  American  Iron  and  Steel  Institute  summing 
up  present  knowledge. 

SuhstUtUe  deoxidizers  (J.  R.  Cain,  chairrmn). — Object:  To  provide 
substitutes  for  manganese  or  economies  in  its  use.  Method:  Since 
one  of  the  most  important  properties  of  a  deoxidizer  is  the  formation 
of  an  oxide  slag  of  sufficient  fusibility  and  fluidity  to  separate  readily 
from  the  metal,  it  was  planned  to  test  a  series  of  combinations  of 
oxides.  The  work  was  divided  into  two  phases:  (1)  Laboratory  t^ts 
of  fusibility  and  viscosity  of  various  synthetic  oxide  mixtures;  (2) 
manufacture  of  the  most  promising  mixtures  and  their  try  out  in 
steel  making.  Progress:  The  first  phase  is  finished  and  the  second 
is  organized.  Two  steel  companies  and  one  commercial  laboratory 
are  cooperating,  and  other  companies  will  supply  materials. 

Neumann  hands  (C.  E.  Munroe,  cAairma?i).— Object:  To  determine 
the  relation  (if  any)  between  the  speed  of  rupture  of  a  piece  of  steel 
and  the  resulting  number  of  Neumann  bands.  If  a  relation  exists 
and  is  known,  it  might  be  possible  to  determine  from  the  number  of 
bands  the  violence  of  the  rupturing  cause,  or  at  least  to  distinguish 
between  an  explosive  and  a  nonexplosive  rupture.  Method:  To 
produce  explosions  of  known  rates  of  detonation  on  plates  of  steel 
whose  history  as  to  manufacture,  heat  treatment,  and  chemical 
composition  is  known,  and  to  examine  for  the  presence  of  Neumann 
bands  and  their  characteristics.  Besides  these,  samples  were  supplied 
by  the  Army  and  Navy  from  plates  or  projectiles  which  had  been 
subjected  to  explosive  effects,  in  some  instances  to  torpedo  attack 
under  water. 
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High  speed  tool  steels  {J.  V,  Emmons j  chairman.) — Object:  To 
detennine  the  functions  of  constituents  so  that  a  steel  can  be  devel- 
oi>ed,  together  with  a  proper  heat  treatment,  which  will  combine 
highest  cutting  efficiency  with  lowest  cost.  Although  the  ultimate 
object  is  commercial,  most  of  the  work  involved  is  fundamental,  of  a 
character  and  magnitude  beyond  the  scope  of  any  industrial  labora* 
tory.  Progress:  A  bibliography  has  been  prepared,  but  little  else 
has  been  done  owing  to  lack  of  funds. 

Uses  ofteUurium  and  selenium  (Victor  Lenherj  chairman). — Object: 
To  find  new  uses  for  tellurium  and  seleniimi  since  imder  normal 
conditions  they  can  be  produced  in  excess  of  present  demand. 
Method:  To  approach  the  three  interested  companies  for  subscrip- 
tions of  $1,000  each,  the  funds  to  be  used  to  e8tai)lish  two  fellowships 
for  a  period  of  one  year,  these  fellows  to  wOTk  under  the  direction  of 
Dr.  Lenher  at  the  University  of  Wisconsin.  Progress:  The  com- 
mittee has  determined  the  amount  of  tellurium  and  seleniima  possible 
to  produce  if  there  were  an  unlimited  market  and  ascertained  all  the 
present  uses.  The  chairman  has  discovered  an  unusual  solvent, 
selenium  oxychloride.     No  funds  have  been  contributed. 

Uses  of  cadmium  {Charles  H,  FvUon,  chairman). — Object:  To  find- 
new  uses  for  cadmium.     Method:  To  prepare  a  bibliography,  and  to 
make  inquiry  as  to  present  uses.     Progress  has  been  made  with  the 
bibliography.     No  funds  are  yet  available. 

FaMgue  phenomena  of  metals  {H.  F.  Moore,  chairman.) — Object: 
To  extend  our  knowledge  of  the  nature  of  fatigue  phenomena,  to 
determine  the  laws  relating  thereto  and  in  general  to  reduce  this 
problem  to  a  more  rational  basis,  enabling  manufacturers  to  select 
materials  and  sizes  so  as  to  withstand  alternating  stresses.     (Fatigue 
failures  occur  in  steam  turbine  shafts  and  rotors,  airplane  engine 
crankshafts,  hulls  of  steel  ships,  axles  of  railway  cars,  automobiles 
and    trucks,    and  many  machine   parts).    Method:  To   test   three 
•typical  carbon  steels  and  one  chrome  nickel  steel,  with  various  heat 
treatments,  in  the  (Farmer)  rotating  beam,  alternating  stress  ma- 
chine, and  for  tensile,  compressive  and  torsional  strength,  for  elasticity 
and  for  hardness,  including  strain  gauge  measurements.   Progress :  The 
Engineering  Foundation  has  made  a  grant  of  $15,000  a  year  for  two 
years  beginning  November,  1919.     Experimental  work  is  being  done 
at  the  University  of  Illinois  engineering  experiment  station,  which 
furnishes  certain  services,  laboratory  space,  and  other  facilities  equiva- 
lent to  about  $6,000  a  year.     In  the  sununer  of  1920  the  General 
Electric  Co.  agreed  to  contribute  an  additional  sum  of  $30,000  for  an 
extension  of  the  work  to  include  3  and  3^  per  cent  nickel  steel,  placing 
no  restriction  on  the  publication  of  the  results.     Tests  are  nearly 
complete  of  0.31  carbon  steel  sorbitized,  a  heat  treated  chrome 
nickel  steel,  a  0.50  carbon  steel  normalized,  and  a  0.50  carbon  steel 
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sorbitized.  Of  three  steels  to  be  heat  treated  the  specimens  are 
nearly  ready  for  treatment,  a  0.50  carbon  troostitic,  a  0.90  carbon 
normalized,  and  a  0.90  carbon  sorbitic  steel.  The  original  program 
will  probably  be  completed  in  November,  1921.  The  extension 
financed  by  the  Greneral  Electric  Co.  will  extend  beyond  that  date. 
Other  industries  are  indicating  interest  which  may  develop  into 
fm'ther  extensions. 

New  hardness  testing  machine  {H,  L.  WhiUemore,  chairman). — 
Object:  To  develop  a  machine  for  hardness  testing  beyond  the  capacity 
of  the  Brinell  and  the  scleroscope,  and  to  devise  better  methods. 
Metiiod :  A  general  study  of  hardness  testing,  looking  toward  improve- 
ments in  existing  methods  and  apparatus.  Progress:  A  detailed  pro- 
gram has  been  worke^J  out,  but  lack  of  funds  prevents  eflFective  work. 
A  bibliography  has  been  prepared  at  the  expense  of  the  American 
Society  of  Mechanical  Engineers.  Experimental  work  is  in  progress 
at  the  University  of  Pittsburgh  and  at  Cooper  Union. 

Pulverizing  {Oalen  H,  Clevenger,  chairman). — Object:  To  investi- 
gate the  fundamental  problems  connected  with  pulverizing  ores  and 
other  materials.  Method:  To  prepare  bibUography;  assemble  impub- 
lished  data  from  researches;  prepare  a  series  of  critical  monographs; 
then  formulate  a  program  for  experimental  work.  For  effectiveness 
a  small  paid  group  is  to  devote  full  time  to  the  work.  A  fund  of 
$10,000  per  annum  is  needed.  Progress:  This  committee  has  been 
amalgamated  with  the  milling  committee  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers.  Efforts  of  the  chairman  have 
been  confined  to  securing  the  necessary  subscriptions. 

Electrical  insulation  {F,  B.  Jewett,  chairman). — Object:  Not  to 
develop  new  insulating  materials  nor  to  solve  specific  industrial 
problems,  but  rather  to  lay  a  foundation  of  fundamental  knowledge 
of  the  nature  of  the  phenomena,  on  which  solutions  of  practical 
problems  can  be  based.  Method:  The  work  will  be  done  imder  the 
direction  of  members  of  the  committee  at  laboratories  with  which 
they  are  associated. 

Core  losses  (A.  E.  Kennelly,  chairman). — Object:  to  reduce  the 
calculation  of  core  losses  as  well  as  of  eddy  current  losses  in  con- 
ductors (a  similar  problem),  to  a  more  rational  and  scientifically 
exact  basis.  Progress:  This  work  was  started  in  ^914  by  the  chair- 
man of  the  division.  The  committee  awaits  the  organization  of  the 
electrical  advisory  committee  under  the  American  Institute  of 
Electrical  Engineers,  and  financial  support  from  Uie  interested  man- 
ufacturers. Much  special  apparatus  is  available.  A  paper  cover- 
ing the  results  of  work  done  was  presented  to  the  American  Institute 
of  Electrical  Engineers  by  Philip  Alger  and  Kupen  Eksergian. 
Research  work  is  being  conducted  at  the  University  of  Missouri,  at 
Washington  University  (St.  Louis),  and  at  Harvard  University. 
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Highway  advisory  hoard, — Object:  To  secure  cooperation  among 
existing  agencies,  to  coordinate  their  work  into  a  national  research 
program,  and  to  make  results  widely  available,  so  as  to  put  road- 
building  on  a  scientific,  engineering,  and  economical  basis.  Progress: 
A  highway  research  conference,  November  11,  1920,  was  attended 
by  representatives  from  many  organizations  interested  in  construc- 
tion of  highways  and  traffic  thereon.  An  advisory  board  on  highway 
research  was  organized,  by-laws  adopted,  and  Dean  Anson  Marston 
elected  chairman.  The  members  of  the  board  are  representatives 
of  national  organizations  and  governmental  bureaus.  Funds  for 
research  will  be  provided  through  the  cooperating  agencies;  those 
for  administrative  expenses  of  the  board  are  being  solicited.  Exist- 
ing committees  on  highway  engineering,  economic  theory  of  highway 
improvement,  character  and  use  of  road  materials,  and  structural 
design  of  roads  will  fxmction  under  the  advisory  board. 

Mechanical  engineering. — ^March  24  the  council  of  the  American 
Society  of  Mechanical  Engineers  voted  to  offer  the  services  of  the 
research  committee  of  the  society,  Arthur  M.  Greene,  jr.,  chairman, 
to  the  engineering  division.  Problems  imder  investigation  are  lubri- 
cation, bearing  metals,  heat  transfer,  cutting  action  of  cutting  tools, 
and  permanency  and  accuracy  of  cutting  tools. 

American  Ivreau  of  welding  (C.  A,  AdamSj  director). — The  American 
bureau  of  welding  was  reorganized  as  a  joint  advisory  board  of  the 
division  and  the  American  Welding  Society,  on  welding  research  and 
standardization,  having  members  from  the  American  Welding  Society, 
other  interested  societies,  governmental  bureaus,  and  members  at 
large.  The  bureau  fills  a  need  for  an  unbiased  authority.  Ten 
research  conmiittees  were  created:  Welding  wire  specifications,  weld- 
ing of  storage  tanks,  welding  conference,  electric-arc  welding,  gas 
welding,  standard  tests  for  welds,  training  of  operators,  specifications 
for  steel  to  be  welded,  resistance  welding  and  thermit  welding.  The 
first  three  named  are  actively  at  work;  the  last  seven  are  completing 
their  organization. 

Welding  of  storage  tanJcs  (J.  C.  Lincoln,  chairman). — Object:  To 
determine  the  proper  procedure  for  welding  storage  tanks  for  light 
oils.  Method:  To  draw  specifications  for  the  construction  by  elec- 
trical welding  of  a  40-foot  diameter  tank,  a  common  size  constructed 
by  riveting;  the  Standard  Oil  Co.  has  agreed  to  construct  one  by 
welding.  Progress:  Specifications  have  been  completed  for  welding 
by  the  electric-arc  process,  and  are  being  extended  to  include  gas  and 
resistance  welding. 

Welding  conference  committee  {A.  Einsey,  chairman). — Object:  To 
draw  up  a  code  for  the  welding  of  pressure  vessels  which  will  have  the 
proper  prerequisites  for  safety  without  placing  unjust  restriction  on 
the  use  of  welding.     Progress:  Through  the  aid  of  questionnaires  and 
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test  samples  information  has  been  obtained  on  elements  entering  into 
the  successful  welding  of  pressure  vessels. 

Weldifng  wire  speciJUations  (C.  A.  McOune,  chairman). — Object: 
To  draw  up  specifications  for  the  proper  limits  of  the  chemical  con- 
tent of  welding  wire  for  different  purposes.  Progress:  Specifications 
have  been  completed  for  wire  to  be  used  in  welding  mild  steel. 

Conclusions. 

Opportunities  for  services  of  great  importance  are  numberless,  but 
although  our  committees  have  accomplished  much,  progress  is  slow 
without  sufficient  financial  support.  The  substantial  advance  in 
welding  in  one  year  which  would  normally  have  taken  five,  with  a 
consequent  loss  of  miUions  of  dollars,  was  due  largely  to  the  financial 
support  of  the  Emergency  Fleet  Corporation,  amounting  to  over 
$40,000  for  one  year.  Similarly,  progress  in  the  fatigue  phenomena 
research  would  have  been  impossible  without  the  early  support  of  the 
Engineering  Foimdation,  and  without  this  start  it  is  imlikely  that 
the  General  Electric  Co.  would  have  made  its  appropriation  of  $30,000. 
It  is  easier  to  secure  contributions  to  a  "going"  project  than  to  one 
on  paper. 

It  is  hoped  that  our  new  scheme  of  organization,  involving  the 
active  participation  of  the  societies,  will  accelerate  the  movement. 
The  societies  can  do  much  through  their  pubUcations.  The  advkory 
committees,  which  are  committees  of  the  societies  and  the  connecting 
links  between  them  and  the  division,  are  expected  to  take  an  active 
part  in  the  campaign  of  securing  the  much-needed  funds. 

DIVISION  OP  CHBMISTRT  AND  CHEMICAL  TECHNOLOGT. 

[F.  G.  CoTTEKLL,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

The  work  of  the  division  has  in  the  main  been  a  direct  continua- 
tion of  that  reported  on  last  year  as  already  imder  way  in  its  various 
committees. 

The  committee  on  synthetic  drugs,  JuUus  StiegUtz,  chairman,  has 
furnished  valuable  information  and  advice  to  manufacturers,  and 
upon  request  has  acted  in  an  advisory  capacity  to  the  Chemical 
Foundation  which  controls  most  of  the  important  formerly  foreign- 
owned  patents. 

The  committee  on  colloids,  H.  N.  Holmes,  chairman,  arranged  and 
carried  on  lectures  at  various  universities,  industrial  plants.  Govern- 
ment bureaus,  and  local  sections  of  the  American  Chemical  Society, 
by  W.  D.  Bancroft,  H.  N.  Holmes,  W.  A.  Patrick,  I.  N.  Kugelmass, 
and  Martin  Fisher.  As  an  outcome  of  its  activities  a  textbook  on 
this  subject,  by  W.  D.  Bancroft,  and  laboratory  manual,  by  H.  X. 
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Holmes,  will  soon  appear,  both  of  which  have  been  badly  needed. 
A  detailed  classified  bibliography  on  colloid  literature  is  also  in  course 
of  preparation. 

The  committee  on  ceramics,  A.  V.  Bleininger,  chairman,  secured 
the  maintenance  of  a  fellowship  through  the  generosity  of  the  Coming 
Glass  Works.  G.  R.  Shelton  has  been  appointed  to  this  fellow- 
ship and  is  conducting  investigations  on  the  relation  between  chemical 
composition  and  the  viscosity  and  electrical  conductivity  at  high 
temperatures  in  the  ceramics  laboratory  of  the  University  of  Illinois. 
Among  other  problems  which  this  committee  has  under  discussion 
and  on  which  it  is  felt  that  experimental  work  should  be  organized, 
if  means  can  be  found  available,  are  (1)  coefficients  of  expansion  of 
borosilicate  glazes  and  their  variation  with  composition,  (2)  critical 
study  of  the  analytical  melbids  required  in  the  determination  of  the 
composition  of  enamels,  (3)  cataphoretic  behavior  of  clays  with 
reference  to  the  possibiUties  of  using  this  properly  in  their  purifica- 
tion, (4)  factors  involved  in  the  corrosion  of  glass  pots,  (5)  working 
out  of  the  phase  rule  diagrams  of  stems  composed  of  zirconia  and  the 
other  refractory  oxides. 

The  committee  on  explosives  investigations,  Charles  E.  Munroe, 
chairman,  has  continued  its  labors  as  a  Uaison  agenc^y'  between  the 
Ordnance  Bureau  of  the  Army  and  Navy,  the  Bureau  of  Mines,  and 
similar  groups  both  at  home  and  abroad.  The  work  of  this  com- 
iniftee  during  the  current  year  has  continued  the  problems  begun 
last  year.  Special  attention  has  been  given  to  the  utilization  of 
surplus  miUtary  explosives,  either  by  (1)  developing  their  adapt- 
ability for  use  as  explosives  in  industry,  or  (2)  by  converting  them 
into  fertilizer;  nitration  of  corncob  cellulose;  coefficient  of  expan- 
sion of  nitroglycerin;  coloring  matter  for  special  shells;  water  storage 
for  explosives;  premature  explosion  of  nitroghcerin  in  oil-well 
shooting;  development  of  modified  T.  N.  T.;  and  catalytic  nitrations. 

The  committee  has  continued  to  act  as  an  intermediary  in  the 
negotiating  and  carr  ing  out  of  cooperative  agreements  between 
the  Bureau  of  Mines  and  the  College  of  Agriculture  of  the  University 
of  Wisconsin,  the  Bureau  of  Mines  and  the  Federal  Reserve  Board, 
the  Bureau  of  Mines  and  the  E.  I.  du  Pont  de  Nemours  Co.,  L^d 
the  Ordnance  Department,  United  States  Army,  with  the  Geo.  ? 
Washington  Universit;  •.  The  committee  has  also  served  as  a  channel 
of  communication  and  of  interchange  of  publications  and  documents 
between  various  divisions  of  our  Government  and  officials  and 
specialists  in  England,  France,  Ital;  ,  Canada,  Australia,  India,  and 
Scandinavian  countries.  As  a  result  of  the  activities  of  this  com- 
mittee seven  papers  have  been  published  during  the  year  and  five 
more  are  now  in  press  or  ready  for  publication. 
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The  committee  on  sewage  disposal,  Edward  Bartow,  chairman^ 
and  the  committee  on  chemical  journals,  A.  B.  Lamb,  chairman, 
have  made  no  report  as  yet  but  have  been  continued. 

At  the  annual  meeting  held  on  May  7  in  Washington  the  fol- 
lowing new  committees  were  created:  (1)  Pharmaceutical  research, 
John  M.  Frances,  chairman;  (2)  methods  of  organic  anah-ses,  C. 
Derick,  chairman;  (3)  contact  catah-sis,  W.  D.  Bancroft,  chairman. 

National  Research  fellowships  have  been  awarded  in  chemistr  /  to 
the  following  persons  during  the  current  jear: 

Arthur  F.  Benton,  "A  study  of  the  mechanism  of  catalytic  action  in  the  8>Titliefli§ 
t)f  ammonia . ' '    Princeton  University . 

F.  Russell  Bichowsky,  "Verification  of  the  third  law  of  thermodynamics."  Uni- 
versity of  California. 

Emmett  K.  Carver,  "A  study  of  the  absorption  of  vapors  on  glass  and  quartz  at 
various  pressures  and  temperatures."    Harvard  University. 

Edwin  J.  Cohn,  "The  chemistry  of  systems  containing  protein."  Harvard  Medical 
School. 

,  Koscoe  G.  Dickinson,  "Factors  influencing  the  intensity  of  reflection  of  X  rays 
from  crystals."    California  Institute  of  Technology. 

Rolla  N.  Harger,  "Mild  organic  oxidations."    Yale  University. 

Morris  Kharasch,  "Mercuric  organic  derivatives."    University  of  Chicago. 

Axel  R.  Olson,  "Study  of  position  and  properties  of  odd  electrons  in  molecules 
containing  an  odd  number.**    University  of  California. 

Henry  C.  Parker,  "A  redetermination  of  the  absolute  value  for  the  specific  con- 
ductance of  certain  standard  solutions,"    Clark  University. 

Worth  H.  Kodebush,  "Study  of  specific  heats  and  other  properties  of  substances 
at  low  temperatures."    University  of  California. 

Warren  C.  Vosburgh,  "Catalysis  in  homogeneous  systems  with  special  reference 
to  the  catalytic  activit>'  of  the  hydrogen  ion  in  the  hydrolysis  of  sucrose.*'  Columbia 
University. 

C.  L.  Parsons,  acting  as  delegate  for  this  division  and  the  council, 
attended  the  meeting  of  the  International  Qiemical  Union  held  during 
June  in  Rome. 

(With  regard  to  progress  in  the  matter  of  publication  of  critical 
tables  of  ph;  sical  and  chemical  constants,  see  report  of  division  of 
research  extension.) 

In  his  report  at  the  annual  meeting,  W.  D.  Bancroft,  as  retiring 
chairman,  emphasized  the  importance  of  stimulating  work,  par- 
ticularl;  •  in  the  borderland  between  different  sciences  and  in  fields 
in  which  the  •  overlapped,  making  vigorous  and  effective  cooperation 
necessar  •  between  the  personnel  in  the  different  subjects.  He  dis- 
cussed as  illustrative  and  pertinent  examples  of  such  problems  (1) 
baking,  (2)  turpentine  production,  (3)  protoplasm  as  a  colloid,  (4) 
war  gases,  (5)  special  sugars,  (6)  normal  body  weight,  (7)  structural 
colors,  (8)  sedimentar  rocks,  (9)  clay,  (10)  pressure  phenomena 
inside  the  earth,  (11)  thunderstorms,  (12)  surface  colors,  (13)  Brown- 
ian  movements,  (14)  absorption  of  gases,  (15)  criteria  of  purity,  (16) 
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quicksandS;  (17)  metallic  luster,  (18)  educational  tests.    In  conclud- 
ing his  report  Dr.  Bancroft  states: 

This  list  of  problems  includee  those  which  happen  to  appeal  to  me  personally.  I 
shall  continue  to  be  interested  in  them  after  I  retire  as  chairman,  and  I  shall  do  my 
beet  to  push  as  many  as  possible  of  them  on  to  solution.  The  next  chairman  will  be 
interested  in  other  problems,  and  he  will  continue  to  push  those  after  his  term  has 
expired.  By  the  time  this  has  gone  on  for  five  years  or  so,  we  shall  have  a  lot  of  very 
important  problems  under  way,  and  some  of  them  will  be  yielding  results.  After  that 
everything  will  be  plain  sailing  and  the  division  of  chemistry  and  chemical  technology 
wiU  justify  its  existence  many  times  over.  At  present  we  are  unfortunately  long  on 
promises  and  short  on  results,  but  I  have  confidence  that  that  will  not  continue  to  be 
the  case. 

The  present  chairman  officiallv  took  oflBce  on  July  1,  1920,  but 
with  the  understanding  that  only  a  small  portion  of  his  time  could  be 
devoted  to  the  work  of  the  division  until  a  successor  should  be  found 
to  relieve  him  of  his  position  then  as  Director  of  the  United  States 
Bureau  of  Mines.  It  was  hoped  at  the  time  that  this  could  be  done 
within  a  couple  of  months,  but  it  was  actually  December  31  before 
his  resignation  from  the  latter  position  was  accepted,  so  that  fall- 
time  service  only  commences  as  the  period  of  the  present  report 
closes. 

DIVISION   OP   GEOLOGY   AND   GEOGRAPHY. 

[Edward  B.  Mathews,   Chairman] 

(For  present  personnel,  see  Appendix  A.) 

Organization. — ^The  division  consists  of  representatives  nominated 
by  the  Geological  Society  of  America  (6),  Association  of  American 
Geographers  (3),  American  Paleontological  Society  (1),  representative 
of  the  Government  division  (I),  members  at  large  (9).  In  addition 
many  geologists  not  members  of  the  division  are  serving  on  com- 
mittees dealing  with  special  problems. 

The  division  acts  through  a  chairman,  devoting  one-third  of  his 
time,  and  an  executive  secretary.  Homer  P.  Little,  devoting  all  of 
his  time  to  the  work  of  the  office. 

Geological  work  depends  largely  on  the  expenditures  and  activities 
of  Federal  and  State  services  and  needs  encouragement  of  scientific 
enthusiasm  among  professional  workers  drawn  from  scientific  work 
by  inconsequential  routine  or  the  high  rewards  of  commercialized 
science. 

Geographical  research  is  largely  individual  and  avocational,  cover- 
ing a  wide  field  of  diversified  subjects  with  few  workers  and  needs 
coordination  and  promotion.  The  diversity  of  subject  matter  and 
type  of  assistance  has  been  recognized,  but  their  combination  in  one 
division  is  necessary. 
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Work  of  Comuittbes. 

Committee  on  aedim^enta/tion  (T.  Wayland  Vaughan,  chairman).— 
This  committee  has  been  very  active  in  stimulating  increased  study 
of  the  problems  of  sedimentation,  and  a  report  of  its  work  was  made 
to  the  Geological  Society  of  America  at  its  Chic^o  meeting.  It  is 
working  under  a  number  of  subcommittees  investigating  the  re- 
searches on  the  subject  now  under  way  or  proposed  in  the  various 
universities  of  the  country  by  the  State  geological  surveys  and  other 
agencies.  Papers  were  also  prepared  regarding  the  physical  and 
chemical  researches  now  in  progress,  and  arrangements  are  under 
way  for  the  preparation  and  publication  of  a  treatise  on  the  whole 
subject  of  sedimentation.  This  committee  has  coordinated  the  scat- 
tered workers  and  is  accumulating  information  as  to  facts  available 
and  problems  necessary  for  solution. 

CommiMee  on  geography  (iV.  M.  Fenneman,  chairman). — ^This  com- 
mittee has  been  organized  to  consider  the  best  methods  for  develop- 
ment of  the  geographical  sciences  in  America.  The  opportunities  for 
instruction  are  inadequate,  and  plans  are  being  made  for  outlining  an 
appropriate  curriculum  to  draw  men  into  geographical  research  and 
to  train  them  for  their  work.  This  is  a  large  and  complex  problem 
reaching  out  into  the  borderland  of  economics,  history,  and  the  other 
physical  sciences,  and  the  committee  has  not  filed  its  report.  It  has 
under  its  supervision  the  preparation  for  publication  of  geographical 
data  accumulated  in  preparation  for  the  peace  conference. 

Committee  on  Pacific  exploration  ( WUliam  M.  Davis,  chairman).— 
This  committee,  originating  as  a  committee  of  the  National  Academy, 
has  now  been  discontinued,  its  work  being  absorbed  by  the  recently 
organized  committee  on  Pacific  investigations. 

Committee  on  paleobotamy  {David  White y  chairman). — ^This  com- 
mittee reports  little  activity  during  the  present  year,  but  it  may  be 
recalled  that  it  was  the  instrument  in  cooperation  with  other  agencies 
for  securing  funds  permitting  a  well-known  student  of  diatoms  to 
devote  his  whole  time  to  his  chosen  field  with  an  assistant  to  carry  on 
his  highly  specialized  work. 

Committee  on  seismology  {Harry  Fielding  Reidy  chairman). — Several 
projects  offered  to  the  division  have  been  studied  by  this  committee 
and  the  work  amalgamated  into  a  well-digested  proposal  for  investi- 
gation of  seismological  conditions,  particularly  in  the  active  region 
along  the  Pacific  coast.  Funds  have  not  yet  been  secured  for  this 
worthy  project,  but  there  is  a  strong  probability  that  a  start  may  be 
made  in  this  field  during  the  coming  year. 

Other  committees. — Other  committees  of  the  division  dealing  with 
financial  resources,  the  establishment  of  fellowships,  and  the  prepara- 
tion of  data  useful  in  geology  and  geography  are  not  yet  ready  to 
report. 
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The  division  force  has  been  engaged  in  an  intensive  study  of  the 
present  conditions  of  the  sciences  of  geology  and  geography  in  the 
United  States.  In  this  work,  a  personnel  list  of  Uving  contributors 
to  these  sciences  has  been  prepared  with  special  reference  to  the 
scientific  training  of  the  individuals  listed  and  the  pubUcations 
issued  by  them  during  the  last  decade.  In  this  study,  the  facts 
from  the  files  of  the  research  information  service  have  been  supple- 
mented by  an  examination  of  bibliographies,  catalogues,  member- 
ship lists  of  professional  societies,  and  visits  to  a  number  of  the  leading 
geological  laboratories.  This  survey  gives  a  solid  body  of  facts  on 
which  to  base  proposals  for  the  promotion  of  research  in  these  sciences. 

The  chairman  of  the  division  representing  the  council  has  been 
active  in  the  estabhshment  of  the  United  States  Board  of  SurveyB 
and  Maps  which  unites  the  map-making  agencies  of  the  Government 
for  the  purpose  of  eliminating  duplication  and  increasing  the  effi- 
ciency and  usefulness  of  their  work.  As  resident  representative  of  the 
widely  scattered  organizations  interested  in  making  or  using  maps, 
the  chairman  has  served  as  chairman  of  the  advisory  council  to  this 
board. 

Various  projects  looking  to  investigations  of  specific  problems 
through  the  cooperation  of  various  State  geological  surveys  or  other 
active  agencies  have  been  promoted  or  are  now  under  way.  These 
include  a  study  of  sedimentation  in  Chesapeake  Bay  by  the  Bureau 
of  Fisheries,  United  States  Geological  Survey,  and  the  Maryland 
Geological  Survey;  a  cooperative  study  of  the  crystaUine  rocks  of 
Pennsylvania  and  Maryland,  by  the  local  and  Federal  surveys; 
prospective  cooperative  studies  by  three  of  the  surveys  of  the  Middle 
West,  and  the  interchange  of  experts  between  different  State  organi- 
zations. 

The  division  has  been  able  to  adjust  misunderstandings  between 
individual  investigators  and  official  oi^anizations  which,  if  left 
unsettled,  would  have  involved  a  loss  of  money  already  invested 
and  the  results  of  individual  effort.  Arrangements  have  been  made 
to  supply  funds  to  defray  expenses  for  immediate  investigation  of 
earthquake  shocks  in  order  that  critical  details  may  not  be  lost 
during  time  required  to  gather  funds. 

Nmnerous  projects  proposed  by  various  investigators  have  been 
appraised  and  their  authors  put  in  touch  with  the  leading  authorities 
in  their  respective  lines.  In  some  cases  information  regarding  recent 
literature  has  been  supplied  to  men  lacking  library  facilities  and 
exchanges  of  specimens  for  comparative  study  have  been  arranged. 

Other  activities  are  in  their  formative  stage,  and  their  enumeration 
belongs  more  properly  in  later  reports. 
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DIVISION  OF  BIOLOGY  AND  AOBICULTURE. 

[C   E.  MoCLUlfO.  CkairrMn.] 

(For  present  personnel  see  Appendix  A.) 

The  report  from  the  division  for  the  year  1919  presented  its  efforts 
to  organize  biological  and  agrictdtural  agencies  under  peace-time 
conditions  and,  therefore,  it  contained  little  in  the  way  of  accom- 
plishment. An  accoimt  of  the  activities  for  1920  gratifyingly  will 
include  more  of  accomplishment  and  not  so  much  of  organizatioiL 
It  now  appears  that  early  plans  were  well  laid  and  may  be  continued 
with  but  slight  modification.  The  operations  of  these  plans  will  be 
indicated  in  the  consideration  of  various  topics. 

When  making  such  a  review  as  this,  it  is  natural  to  lay  stress  upon 
material  accomplishments,  but  of  greater  significance  is  the  more 
intangible  achievement  of  bringing  the  constructive  forces  of  our 
national  organizations  into  operation  and  into  relation  with  those  of 
more  or  less  related  groups.  Essential  for  this  is  a  spirit  of  sympathy 
and  understanding  between  individuals  and  groups  of  individuals, 
resulting  most  freely  from  personal  contacts.  In  this  respect  the 
division  has  been  very  fortunate,  and  as  its  most  important  achieve- 
ment may  be  set  down  the  development  within  the  biological  and 
agricultural  forces  in  our  national  societies  of  a  high  degree  of 
sohdarity. 

As  a  most  effective  means  toward  this  end  have  been  the  meetings 
held  in  the  council  rooms  by  the  various  committees  on  cooperation 
chosen  by  the  societies  represented  in  the  division.  Such  meetings  by 
committees  from  the  American  Society  of  Agronomy,  the  Society  of 
American  Foresters,  the  American  Society  for  Horticultural  Science, 
and  the  American  Phytopathological  Society,  and  by  committees  on 
food  and  nutrition  and  on  fertilizers,  have  been  financed  through  the 
division.  There  was  also  provided  a  meeting  of  a  representative 
group  to  organize  the  Second  International  Eugenics  Congress  in 
New  York  this  year.  Similarly,  the  division  has  brought  about 
important  conferences  between  representatives  of  institutions  and 
societies  interested  in  tropical  research.  With  the  assistance  of  the 
division  of  research  extension  it  has  brought  together  representatives 
from  the  American  Association. of  Economic  Entomologists  and  the 
American  Phytopathological  Society  and  from  commercial  organiza- 
tions to  promote  a  better  understanding  in  relation  to  problems  of 
infestations  and  diseases  of  plants.  In  addition  to  these  conferences 
between  direct  representatives  of  societies  the  division  has  fostered 
the  spirit  of  sympathetic  cooperation  in  groups  of  investigators  con- 
cerned with  problems  of  food  and  nutrition  and  fertilizers.  In  many 
other  ways,  less  formal  and  marked,  efforts  have  been  made  to  pro- 
mote and  encourage  the  get-together  spirit  of  our  workers. 
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The  ejfforts  of  the  division  can  perhaps  best  be  presented  under  the 
various  subjects  represented. 

Agronomy. — ^A  conference  was  held  on  March  20  by  the  committee 
on  cooperation,  at  which  plans  were  laid  for  a  survey  of  agronomic 
research  and  for  possible  coordination  of  existing  projects.  The 
promotion  of  regional  conferences  was  also  considered.  The  com- 
mittee on  fertilizers  of  the  war  organization  was  continued  and  at  a 
meeting  held  February  7  it  was  decided  to  undertake  the  compilation 
and  publication  of  a  series  of  monographs  on  fertilizers.  One  of 
these  is  now  rather  definitely  planned. 

Bacteriology. — Informal  consideration  has  been  given  to  problems 
of  publication  and  to  the  establishment  of  an  institute  of  bacteriology. 
The  continuance  of  an  existing  museum  of  living  bacteria  has  re- 
ceived attention  in  cooperation  with  the  division  of  medical  sciences. 
An  investigation  into  contamination  of  food  products  by  micro- 
organisms recommended  by  the  Society  of  American  Bacteriologists, 
financed  by  the  Glass  Containers  Association  of  America,  and  carried 
on  at  the  Ceneva  (N.  Y.)  Agricultural  Experiment  Station,  was 
promoted  and  is  administered  by  the  division. 

Botany. — The  outstanding  effort  here  has  been  to  aid  in  publication 
matters.  Failing  to  secure  outside  support  for  Botanical  Abstracts, 
the  council  made  a  contribution  to  carry  on  this  publication  until 
definite  support  could  be  secured.  A  war-time  committee  on  the 
salt  requirements  of  cultivated  plants  was  continued  and  has  been 
reorganized  as  a  subcommittee  of  the  fertUker  committee.  A 
comprehensive  cooperative  investigation  has  thus  been  continued 
and  will  be  extended.  Here  also  the  coimcil  has  been  obliged  to 
draw  on  its  small  funds  to  support  this  study.  The  project  for  a 
study  of  American  diatoms  recommended  to  the  Carnegie  Institution 
and  supported  by  it  is  xmder  way  and  eventually  a  publication  will 
be  prepared  giving  our  present  knowledg^of  the  subject. 

From  the  American  Phytopathological  Society  have  come  recom- 
mendations for  the  establishment  of  an  institute  for  the  intensive 
study  of  plant  diseases  and  for  a  more  limited  investigation  into 
diseases  of  tobacco.  Both  of  these  are  being  promoted  by  the 
division. 

The  Ecological  Society  of  America,  through  its  committee,  has 
presented  a  project  for  the  conservation  of  natural  areas,  and  there 
has  also  been  considered  a  project  for  conserving  pastures  and 
meadows. 

The  American  Association  of  Economic  Entomologists,  together 
with  the  American  Phytopathological  Society,  has  been  assisted  in 
the  formation  of  a  crop  protection  institute  in  which  are  also  included 
representatives  of  manufacturers  of  chemicals  and  apparatus.  This 
was  established  with  the  help  of  the  division  of  research  extension 
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and  promises  to  be  a  most  important  organization.     (See  report  of 
division  of  research  extension.) 

The  Society  of  American  Foresters,  through  its  committee,  has 
prepared  an  outline  of  all  projects  in  forestry  conducted  in  this 
coimtry,  and  this  has  been  published  by  the  council.  It  has  also 
laid  out  two  comprehensive  cooperative  investigations  upon  refor- 
estation of  cut-over  lands  and  upon  methods  of  silviculture,  and  these 
have  been  financed  by  the  Southern  Pine  Growers'  Association. 
Additional  support  has  come  from  Covemment  and  State  sources. 
This  study  of  a  broad  ecological  problem  in  the  field  is  now  well 
imder  way  and  results  will  soon  be  ready  for  presentation. 

The  American  '^enetic  Association  has  presented  no  project  itself 
but  in  this  field  the  division  has  served  as  an  agent  to  help  organize 
the  Second  International  Eugenics  Congress  in  New  York  September 
22-28,  1921. 

On  December  4  the  committee  from  the  American  Society  for 
Horticultural  Science  held  a  meeting  imder  the  auspices  of  the  divi- 
sion and  made  plans  for  the  development  of  a  system  for  conserving 
and  collecting  various  original  species  of  cultivated  fruit  plants. 

From  the  American  Society  of  Zoologists  no  projects  have  been 
presented,  but  the  division  and  coimcil  have  approved  the  program 
of  the  Marine  Biological  Laboratory  and  have  sought  energetically 
to  seciu^  support  for  this  important  cooperative  institution.  As  yet 
this  financial  aid  has  not  been  secured,  but  it  is  imthinkable  that  it 
should  not  eventually  come.  Another  zoological  project  of  great 
importance  is  that  of  the  group  of  publications  coming  from  the 
Wistar  Institute.  By  means  of  a  well-developed  business  organiza- 
tion this  scientific  institute  has  published  without  delay  of  issue  or 
restriction  in  quantity  the  zoological  and  anatomical  material  coming 
from  our  laboratories  and  has  provided  a  bibUographic  service  cov- 
ering the  group.  This  project  has  been  approved  by  the  council,  and 
support  has  been  sought,  without  success  as  yet.  As  an  encourage- 
ment to  that  part  of  the  work  of  the  Wistar  Institute  which  concerns 
the  development  of  our  European  contacts  and  the  promotion  of 
international  cooperation  through  the  free  distribution  of  these  jour- 
nals the  council  has  made  a  small  appropriation. 

Assistance  to  an  individual  zoologist  in  carrying  forward  investi- 
gations of  high  scientific  value  has  been  rendered  by  the  division  by 
means  of  a  fellowship  secured  for  a  period  of  three  years.  Thw 
represents  an  experiment  in  this  method  of  promoting  research. 

A  number  of  projects  coming  less  directly  from  scientific  groups 
have  been  promoted  in  the  division.  One  of  the  largest  of  tiiese  is 
that  formulated  by  our  committee  on  food  and  nutrition.  This  in- 
volves a  program  for  an  extensive  investigation  of  both  animal  and 
human  nutrition.    Only  a  part  of  this  has  as  yet  been  realized,  owing 
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to  incomplete  financial  support,  but  several  very  important  studies, 
especially  upon  fimdamental  problems  of  animal  nutrition,  are  under 
way.  The  support  for  this  has  come  from  industrial  concerns  in- 
terested in  foods.  The  division  has  also  helped  in  securing  support 
for  the  long-continued  investigation  by  Dr.  Armsby  upon  animal 
nutrition. 

Through  the  division  there  has  also  been  developed  an  Institute 
for  Research  in  Tropical  America.  The  members  of  this  are  the 
various  institutions  and  societies  interested  in  tropical  problems. 
This  has  now  taken  definite  form  and  has  effected  an  organization 
of  its  own.  The  contact  of  the  coxmcil  with  it  nov  is  that  of  a  con- 
stituent member.  Incidental  to  this  there  was  held  a  meeting  of  a 
considerable  number  of  men  concerned  with  the  present  position  of 
scientific  research  in  the  Phihppines,  and  after  hearing  reports  from 
the  bureau  chiefs  in  science,  forestry,  and  agriculture,  a  resolution 
of  commendation  and  encouragement  was  given  by  the  division  and 
later  by  the  coxmcil  through  its  executive  board. 

At  the  request  of  the  American  Institute  of  Baking  the  divi'  ion 
named  an  advisory  board  to  consider  problems  arising  during  the 
manufacture  of  bread  and  to  advise  and  assist  in  their  solution. 
The  first  meeting  of  this  board  has  been  held  and  important  prob- 
lems outlined  in  the  fields  of  biology,  chemistry,  and  physics. 

A  service  which  may  frequently  be  rendered  by  the  council  h  to 
inve'^>tigate  and  approve  scientific  projects,  either  directly  or  through 
the  advice  of  societies  whose  interests  are  involved.  An  example  of 
such  a  condition  is  an  expedition  into  South  America  under  the  direc- 
tion of  Dr.  Rusby,  to  study  and  collect  plants,  particularly  tho_e  of 
medical  value.  This  project  is  financed  by  a  pharmaceutical  firm, 
but  is  found  to  be  entirely  free  from  improper  influence  or  bias. 
Since  it  is  on  such  a  purely  scientific  ba'^is  it  has  been  approved  by 
the  division  and  been  given  such  help  as  opportuni+y  afforded. 

In  another  way  the  division  has  tried  to  be  helpful  in  promoting 
research.  The  subject  of  pharmacy  is  not  now  represented  in  the 
National  Research  Council.  Thoe  best  informed  in  pharmacy 
realize  the  present  weakness  of  research  in  this  subject  and  are 
zealous  in  the  effort  to  improve  conditions.  The  chairman  of  the 
division  addressed  the  meeting  of  the  American  Pharmaceutical 
Association  held  in  Washington  on  May  6,  and  explained  the  organiza- 
tion and  activities  of  the  council  and  pointed  out  possible  relations 
between  the  organizations.  By  conferences  and  otherwise  he  has 
sought  to  help  pharmaceutical  leaders  in  the  development  of  their 
plans  for  promoting  pharmaceutical  research.  It  is  the  hope  of 
these  men  that  when  their  plans  are  properly  advanced  there  may 
be  found  a  place  for  pharmacy  in  the  National  Research  Council. 
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In  addition  to  the  enterprises  which  have  been  carried  through  to 
completion,  or  have  been  definitely  advanced  in  development,  there 
are  numerous  other  efforts  to  help  individual  inveatigaton;,  to 
promote  the  plans  of  groups  of  investigators,  and  to  carry  forwanl 
projects  within  the  division  that  have  received  attention  during 
the  year.     In  due  time  they  will  be  more  fully  presented. 

Because  the  interests  of  the  divi }ion  approximate  so  closely  those 
of  the  Department  of  Agriculture  in  many  ways,  definite  effort ,  have 
been  made  by  conferences  and  discussions  to  present  to  the  large 
group  of  scientists  in  this  division  of  the  Government  service  the 
opportunities  for  setting  up  cooperative  relations  with  their  fello^r 
workers  in  our  universities,  colleges,  and  research  institutions.  Many 
of  these  efforts  have  been  very  successful,  and  in  time,  with  the 
exercise  of  proper  sympathy  and  understanding,  it  should  be  po  i  -ible 
to  unify  more  fully  the  various  biological  and  agricultural  groups 
which,  by  chance,  are  segregated  in  and  out  of  Washington,  a  ei'ej- 
sary  to  this  end  is  a  much  better  understanding  and  appreciation  of 
the  plans,  purposes,  and  accomplishments  of  the  Washington  group 
by  those  on  the  outside.  The  frequent  meetings  of  committees  in 
the  National  Capital  and  the  sustained  purpose  of  the  chairman 
of  the  division  and  others  to  make  known  the  extent  and  quality  of 
the  work  accomplished  through  Government  agencio  has  done 
something  to  better  this  underotanding,  but  the  efforts  should  be 
continued  unremittingly. 

The  contacts  of  the  division  with  the  general  divisions  of  the 
council  and  their  work  will  be  considered  elsewhere. 

DIVISION   OF   MEDICAL  SCIENCES. 

[QsoROE  W.  McCoy,  Chairman.] 

(For  present  personnel  see  Appendix  A.) 

During  the  year  this  division  has  concentrated  its  attention  largely 
on  the  formulation  of  a  comprehensive  program  for  the  study  of 
nephritis.  The  plan  was  elaborated  by  Prof.  Henry  A.  Christian, 
who  was  chairman  of  the  division  for  the  greater  part  of  the  period. 
In  general  the  plan  contemplated  etiological,  clinical;  pathological^ 
and  therapeutic  investigations  to  cover  a  period  of  from  three  to  five 
years  and  to  involve  an  expenditure  of  from  $250,000  to  $300,000. 
At  the  close  of  the  year  the  project  remains  without  financial  support. 

A  survey  of  the  field  has  been  made  with  respect  to  investigations 
on  pneumonia.  The  views  of  a  considerable  i^umber  of  men  have 
been  secured  and  an  investigation  made  of  thB  pneumonia  research 
now  being  conducted  on  the  country.  It  appears  that  during  the 
past  two  years  this  problem  has  been  the  subject  of  intensive  investi- 
gation in  a  number  of  laboratories  and  clinical  centers.    Most  of  the 
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ontstanding  problems  in  cotmection  with  the  etiology,  ttan&mi$sioD, 
aad  treatment  ol  pneumonia  are  being  adequately  coyered.  Espe- 
cially worthy  of  mention  are  the  well-financed  researches  bdpg  carried 
on  by  a  number  of  experts  supported  by  funds  provided  by  the  Met- 
ropolitan Life  Insurance  Co.  of  New  York.  Further  study  of  the 
subject  may  show  that  there  are  angles  which  need  additional  financial 
support  and  which  the  National  Research  Coimcil  might  properly 
sponsor. 

In  conjunction  with  the  division  of  anthropology  and  psychology, 
the  Child  Welfare  Organization  and  the  Woman's  Welfare  Organiza- 
tion of  Washington  have  called  upon  the  coimcil  for  suggestions  tis 
t6  research  work  whith  might  be  carried  on  by  their  organizations 
and  for  investigations  that  might  be  made  through  other  workers 
utilizing  the  facilities  of  the  clinics. 

Also  in  connection  with  the  division  of  anthropology  and  psy- 
chology the  subject  of  nystagmus  with  special  relation  to  tests  for 
aviators  has  been  the  subject  of  a  meeting  at  which  a  large  number 
of  research  workers  interested  in  this  field  had  opportunities  fd 
expressing  their  views.  It  seems  likely  that  a  coordinate  research 
will' grow  out  of  this  project. 

In  conjimction  with  the  division  of  biology  and  agriculture,  there 
has  been  consideration  given  to  the  apphcation  of  the  American 
Museum  of  Natural  History,  to  the  application  for  financial  support 
to  enable  that  institution  to  continue  the  maintenance  and  distribu- 
tion of  the  collection  of  type  cultures  of  bacteria.  The  council  has 
not  been  in  position  to  command  financial  support  for  this  project. 

A  committee  of  the  division  on  sources  of  pure  proteins  and  related 
substances  has  reported  on  the  urgent  necessity  for  a  trustworthy 
source  of  supply  of  these  chemicals  and  has  suggested  that  financial 
support  therefore  be  sought  by  the  National  Research  Coimcil.  At 
the  close  of  the  year  the  matter  is  before  the  executive  committee  of 
the  medical  division.  The  division  has  continued  to  furnish  opinions 
and  suggestions  necessitated  by  the  work  of  other  divisions.  The 
chairman  attended  the  meeting  of  the  American  Association  for  the 
Advancement  of  Science  in  Chicago  as  a  representative  of  the  counca. 
During  the  year  one  meeting  of  the  division  has  been  called  and  one 
of  the  executive  committee.  In  view  of  the  limited  financial  resources 
it  seems  imwise  to  call  meetings  of  either  of  the  bodies  unless  urgently 
required,  excepting,  of  course,  the  annual  meeting  which  is  manda- 
tory. During  the  past  three  months,  the  division  chairman  has 
been  on  a  part-time  basis.  This  has  the  advantage  of  economizing 
on  the  council  fimds,  as  the  chairman  being  a  Government  employee 
served  without  salary.  It  is  doubtful,  however,  whether  this  com- 
pensates for  the  definite  loss  which  the  cbuncil  must  incur  since  it  is 
32273'— S.  Doc.  374, 66-3 6 
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obviously  impossible  for  a  man  actively  engaged  in  governmental 
administrative  work  to  give  to  the  council  the  tune  that  the  impor- 
tance of  its  work  makes  desirable. 

DIVISION   OP  ANTHROPOLOGY  AND  PSYCHOLOGY- 

fCLAEK  WissLER,  Chairman.] 

(For  present  personnel  see  Appendix  A.) 

At  the  opening  of  the  year  the  division  of  anthropolo^  and 
psychology  had  barely  completed  its  organization;  but  proceeded 
promptly  to  the  formulation  of  a  research  program.  Sixteen  proj- 
ects were  carefully  considered,  seven  of  which  were  approved  by 
the  division  and  recommended  to  the  executive  board,  as  foUows: 

No.  1.  Study  of  the  American  people:  An  anthropological  and  psychologicil 
research  on  selected  racial  groups  in  the  United  States. 

No.  2.  Prediction  of  success  of  students  entering  higher  institutions. 

No.  3.  Organized  search  for  research  talent  among  college  students. 

No.  7.  Establishment  of  a  psychological  journal  to  publish  a  cximulative  system 
of  analytical  abstracts. 

No.  9.  Study  of  intermarriage  and  race  mixture  in  Hawaii. 

No.  10.  Archaeological  survey  of  the  States  of  Illinois,  Indisma,  Iowa,  and  Mis- 
souri. 

No.  16.  Relation  of  intelligence  and  schooling  to  occupational  ability. 

Of  these,  projects  2,  3,  7,  and  10  are  imder  way. 

Project  No.  2.  Prediction  of  success  of  students  entering  higher 
institutions:  Under  this  project  is  contemplated  a  comparative 
research  in  the  relative  value  of  examinations,  tests,  high-school 
records,  and  other  data  in  predicting  success  or  failure  of  applicants 
for  admission  to  engineering  schools,  medical  schools,  and  colleges. 
The  project  is  a  direct  outgrowth  of  the  Mann  report  prepared  for 
the  Carnegie  Foundation  for  the  Advancement  of  Teaching.  The 
expenses  of  the  work  to. date  have  been  met  by  the  institutions 
contributing  the  data  and  by  a  small  appropriation  from  the  divi- 
sion. The  research  is  under  the  direction  of  L.  L.  Thurstone,  of  the 
Carnegie  Institute  of  Technology  in  Pittsburgh,  who  reports  that 
the  necessary  data  have  been  gathered  among  154  institutions  and 
that  progress  has  been  made  with  the  compilations. 

Project  No.  3.  Organized  search  for  research  talent  among  col- 
lege students:  This  proposal  developed  into  a  joint  project  with 
the  division  of  educational  relations  for  the  visitation  of  colleges 
in  the  Middle  West  to  confer  with  the  presidents  and  faculties  of 
these  institutions  on  the  encoiu*agement  of  capable  seniors  to  take 
up  graduate  work  in  higher  institutions.  G.  W.  Stewart,  professor 
of  physics  in  the  University  of  Iowa,  has  volunteered  to  act  as  our 
visiting  representative  in  1921. 
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Project  No.  7.  Establishment  of  a  psychological  journal  to  pub- 
lish a  cumulative  system  of  analytical  abstracts:  A  special  com- 
mittee was  appointed  to  confer  with  representatives  of  the  Ameri- 
can Psychological  Association  on  the  subject  of  a  ''Psychological 
abstract  journal."  The  work  of  this  committee  was  carried  to  a 
definite  conclusion^  resulting  in  the  establishment  of  a  psychological 
abstract  journal  and  provbion  for  its  financing  without  direct  sup- 
port from  the  Research  Council. 

Project  No.  10.  State  archaeological  surveys:  A  committee  was 
appointed  to  encourage  and  assist  the  several  States  in  the  organi- 
zation of  State  archaeological  surveys  similar  to  the  surveys  con- 
ducted by  the  States  of  Ohio,  New  York,  and  Wisconsin.  The 
chairman  of  this  committee  is  R.  B.  Dixon,  of  Harvard  University. 
The  plan  contemplates  the  coordination  of  all  the  agencies  within 
those  States,  enlisting  the  cooperation  of  local  students  and  in- 
terested citizens  so  that  an  e£Pective  appeal  may  be  made  to  the 
various  States  legislatures  for  special  appropriations  for  these  sur- 
veys. One  thousand  dollars  was  appropriated  by  the  coimcil  for 
the  necessary  expenses  of  travel,  etc.,  in  the  several  States.  So 
far  the  work  has  been  confined  to  the  States  of  Indiana,  Iowa,  Illi- 
nois, and  Missouri.  In  each  of  these  States,  committees  are  being 
organized  and  specific  plans  formulated  for  such  surveys. 

The  following  special  committees  of  the  division  have  been  organ- 
ized: 

1.  Child  welfare  research:  This  committee  is  reviewing  the  re- 
search needs  of  child  welfare  institutions  and  is  cooperating  with 
the  division  of  medical  sciences  in  the  development  of  a  research 
plan  for  one  such  institution  in  response  to  a  request. 

2.  Research  on  accumulated  Anny  data:  This  committee  com- 
pleted its  report  and  recommendations  during  the  year,  formulating 
a  plan  for  research  to  utilize  all  of  the  psychological  data  on  file  in 
the  Ofiice  of  The  Adjutant  General.  Further  recommendations 
were  made  for  the  complete  use  of  the  data  on  file  in  the  Office  of 
the  Surgeon  General  of  the  Army  accumulated  in  the  examination 
of  enlisted  and  drafted  men. 

3.  National  inteUigence  tests:  During  the  year  the  work  of  this 
committee,  formerly  a  committee  of  the  council  at  lai^e,  was  trans- 
ferred to  this  division  and  the  committee  reappointed  by  the  chair- 
man as  a  committee  of  the  division.  The  tests  prepared  by  this 
committee  are  published  and  distributed  under  contract  with  a 
publisher,  the  profits  to  revert  to  the  coimcil  to  be  used  for  the  prep- 
aration of  new  tests. 

4.  Functions  of  the  semicircular  canals:  TTie  committee  appointed 
to  report  upon  a  proposal  for  nystagmus  research  recommended  the 
calling  of  a  conference,  with  the  cooperation   of  the  division   of 
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medical  sciences,  upon  all  aspects  of  that  group  of  problems  cen- 
tering around  the  morphological  structures  and  functions  concerned 
in  orientation,  maintenance  of  equilibrium  and  perception  of  move- 
ment. Such  a  conference  was  held  in  Chicago  and  steps  taken  to 
oi^anize  a  committee  for  the  further  consideration  of  these  prob- 
lems. 

APPENDIX  A. 
OFFICBRS,  MSKBBRS,  AVD  OOMlCimnB. 

OrncERS  AND  Executive  Board. 

OFflCERS. 

Honorary  chairman,  George  E.  Halo,  director  of  the  Mount  Wilson  ObeervatGry, 
larn^gie  Institution  of  Washington,  Pasadena,  Calif. 

Chairman,  H.  A.  Bumstead,^  professor  of  phyeiro  and  director  of  the  Sloaae 
Physical  Laboratory,  Yale  University,  New  Haven,  Conn. 

First  vice  chairman,  Charles  D.  Walcott,  secretary  of  the  Smithsonian  Institudoii; 
president  of  the  National  Academy  of  Sciences,  Washington,  D.  C. 

Second  vice  chairman,  Gano  Dunn,  president  of  the  J.  G.  White  Engineenng 
Corporation.  43  Exchange  Place,  New  York  City. 

Third  vice  chairman,  R.  A.  Millikan,  professor  of  physics,  University  of  Cbictgo 
Chicago,  m. 

Permanent  secretary,  Vernon  Kellogg,  National  Research  Council,  Washington,  D.C. 

Treasurer,  F.  L.  Ransome,  geologist  in  charge,  section  of  metalliferous  depoats. 
United  States  Geological  Survey;  treasurer  of  th^  National  Academy  of  Scienon, 
Washington,  D.  C. 

By  reciprocal  arrangement  with  the  Engineering  Foundation — 

Assistant  secretary,  Alfred  D.  Flinn,  secretary  of  the  Engineering  Foundation, 
29  West  Thirty-ninth  Street,  New  York  City. 

ExBouTiYE  Board. 

Chairman,  H.  A.  Bumstead.^ 

MEMBERS   EX   OPnCIO. 

Officers  of  the  council. 

President  of  the  National  Academy  of  Sciences,  Charles  D.  Walcott,  secietaiy 
of  the  Smithsonian  Institution,  Washington,  D.  C. 

Home  secretary  of  the  National  Academy  of  Sciences,  C.  G.  Abbot,  director  of  tlie 
Astrophysical  Observatory,  Smithsonian  Institution,  Washington,  D.  C. 

President  of  the  American  Association  for  the  Advancement  of  Science,  L.  0. 
Howard,  chief  of  the  United  States  Bureau  of  Entomology,  Washington,  D.  C. 

Past  chairmen  of  the  National  Research  Council,  C^eorge  E.  Hale,  director  of  tbit 
Mount  Wilson  Observatory,  Carnegie  Institution  of  Washington,  Pasadena,  Calif.; 
John  C.  Merriam,  president  elect  <^  the  Carnegie  Institution  of  Waahingtoa, 
Washington,  D.  C;  James  R.  Angell,  president  of  the  Carnegie  Corporation,  522  Fifth 
Avenue,  New  York  City. 

Chairmen  of  the  divisions  of  general  relations. 

Chairmen  and  vice  chairmen  of  the  divisions  of  science  and  technology. 

I  Deceased. 
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IIBMBSBS  AT  LAROE. 

£dward  D.  Adams,  vice  chairman  of  the  Engineering  Foundation,  71  Broadway, 
New  York  City. 

John  J.  Carty,  vice  president  of  the  American  Telephone  &  Telegraph  Co.,  196 
Broadway,  New  York  City. 

Gano  Dunn,  president  of  the  J.  G.  White  Engineering  Corporation,  43  Exchange 
Place,  New  York  City. 

Van  H.  Manning,  director  of  the  division  of  research,  American  Petroleum  Institute, 
15  West  Forty-fourth  Street,  New  York  aty. 

R.  A.  Millikan,  professor  of  physics,  University  of  Chicago,  Chicago,  111. 

A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Technology, 
Pasadena,  Calif. 

Raymond  Pearl,  professor  of  biometry  and  vital  statistics,  Johns  Hopkins  Uni- 
versity, Baltimore,  Md. 

M.  I.  Pupin,  professor  of.  electro-mechanics,  Columbia  University,  New  York  City. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washington, 
D.  C. 

C.  P.  Townsend,  patent  attorney,  Washington,  D.  C  . 

William  H.  Welch,  director  of  the  School  of  Hygiene  and  Public  Health,  Johns 
Hopkins  University,  Baltimore,  Md. 

R.  S.  Woodward,  president  of  the  Carnegie  Institution  of  Washington,  Washington, 
D.  C. 

ADMINISTRATIVE   COMlfrTTEES   OP  THE   COUNCIL. 

Committee  on  budget  (joint  committee  with  National  Academy  of  Sciences) :  Chair- 
man, Charles  D.  Walcott;  H.  A.  Bumstead,^  F.  L.  Ransome. 

Committee  on  building  plans:  Chairman,  George  E.  Hale;  H.  A.  Bumstead.*  Gano 
Dunn^  John  C.  Meniam,  R.  A.  Millikan,  A.  A.  Noyes,  Charles  D.  Walcott,  with 
H.  S.  Pritchettin  an  advisory  capacity,  representing  the  Carnegie  Corporation. 

Committee  on  building  stone  (with  reference  to  new  building):  Chairman,  Charles 
D.  Walcott;  H.  A.  Bumstead,^  Vernon  Kellogg,  John  C.  Merriam. 

Committee  on  finance:  Chairman,  H.  A.  Bumstead;^  John  J.  Carty,  Gano  Dunn, 
George  E.  Hale,  H.  E.  Howe,  Vernon  Kellc^,  John  C.  Merriam. 

Committee  on  organization  and  budget:  Chairman,  H.  E.  Howe;  Vernon  Kellogg, 
F.  L.  Ransome. 

Preiect  cotoomittee:  Chairman,  H.  A.  Bumstead;  ^  Vernon  Kellogg,  F.  L.  Ransome. 

Promotion  committee:  Chairman,  H.  E.  Howe;  Paul  Moore. 

Committee  on  publication:  Chairman,  Robert  M.  Yerkes;  H.  A.  Bumstead,^  Vernon 
KeUogg. 

Committee  on  publicity:  Chairman,  Vernon  Kellogg;  H*  E.  Howe,  Robert  M.  Yerkes. 

TECHNICAL  COMMrTTEES  OP  THE  COCKCa, 

Committee  to  confer  with  committee  of  American  Association  for  the  Advancement 
of  Science  on  bibliography:  Chairman,  Robert  M.  Yerkes;  Vernon  Kellogg.  C.  E. 
McClung. 

Committee  on  consen^ation  of  natural  resources:  Chairman,  John  C  Merriam;  J. 
McKeen  Cattell,  John  M.  Clarke,  Vernon  Kellogg,  C.  E.  McClung. 

Committee  to  consider  various  phases  of  industrial  research:  Chairman,  Gano  Dunn; 
Comfort  A.  Adams,  John  J.  Carty,  George  B.  Hale,  H.  E.  Howe. 

Committee  on  Fedaml  grants  for  research:  Chairman,  Vernon  Kellogg;  John  J. 
Oarty,  Gano  Dunn,  8.  W.  Stratton,  Charles  D.  Walcott,  Robert  M.  Yprkes. 

Oomsiittee  on  industrial  personnel res^fircfa:  Chairman,  H.  A.  Bumstead;^  secret^iry, 
Alfred  D.  Flinn;  Comfiwt  A.  Adams,  James  R.  Angell,  W.  V.  Bingham,  S,  P.  Capen,. 
H.  E.  Howe,  George  W.  McCoy,  Beardsley  Ruml,  Robert  M.  Yerkes. 
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Committee  on  Pacific  exploration:  Chairman,  John  C.  Merriam;  William  Bowie, 
R.  A.  Daly,  W.  M.  Davis,  B.  W.  Evermann,  H.  E.  Gregory,  G.  F.  McEwen,  A.  G. 
Mayor.  W.  E.  Ritter. 

Subcommittee  on  anthropology:  Chairman,  J.  Walter  Fewkee,  chief  of  the  Bur^n 

of  American  Ethnology,  Smithsonian  Institution,  Washington,  D.  C;  R.  B.  Dixon. 

Committee  on  Patent  Office:  Chairman,  L.  H.  Baekeland,  president  of  the  General 

Bakelite  Co.,  Yonkers,  N.  Y.;  secretary,  Edwin  J.  Prindle,  111  Broadway,  New  York 

City;  W.  F.  Durand,  Thomas  Ewing,  Frederick  P.  Fish,  Reid  Hunt,  R.  A.  MiUikan, 

M.  I.  Pupin,  S.  W.  Stratton,  C.  P.  Townsend. 

Committee  on  proposed  journal  of  scientific  instruments:  Chairman,  Augustus  Trow- 
brid<?e;  H.  E.  Howe,  Robert  M.  Yerkes,  Gano  Dunn. 

School  scale  board:  Chairman,  Robert  M.  Yerkes;  M.  E.  Haggerty,  L.  M.  Termao, 
E.  L.  Thorndike,  G.  M.  Whipple. 

Trustees  for  the  publication  of  critical  tables  of  physical  and  chemical  constants: 
Chairman,  Hugh  K.  Moore,  manager  of  the  research  laboratory.  Brown  Co.,  Beiiin, 
N.  H.;  H.  E.  Howe,  Edward  P.  Hyde,  Julius  Stieglitz. 

American  Geophysical  Union  (acting  also  as  the  American  section  of  the  Inter- 
national Geodetic  and  Geophysical  Union):  Chairman,  William  Bowie,  chief  of  the 
division  of  geodesy,  United  States  Coast  and  Geodetic  Siu^ey,  Washington,  D.  C; 
vice  chairman,  Louis  A.  Bauer,  director  of  the  department  of  terrestial  magnetism, 
Carnegie  Institution  of  Washington,  Washington,  D.  C.;  secretary,  Harry  O.  Wood, 
National  Research  Council,  Washington,  D.  C. 

Section  A,  geodesy:  Chairman,  William  Bowie. 

Section  B,  seismology:  Chairman,  H.  F.  Reid,  professor  of  dynamical  geology 
and  geography,  Johns  Hopkins  University,  Baltimore,  Md. 

Section  C,  meteorology:  Chairman,  C.  F.  Marvin,  chief  of  the  United  Statee 
Weather  Bureau,  Washington,  D.  C. 
Section  D,  terrestrial  magnetism  and  electricity:  Chairman,  Louis  A.  Bauer. 
Section   E,  physical   oceanography:  Chairman,   G.    W.    Littlehales,   hydro- 
graphic  engineer,  United  States  Hydrographic  Office,  Washington,  D.  C. 

Section  F  volcanology:  Chairman,  H.  S.  Washington,  petrologist,  Geophj^acal 
Laboratory,  Carnegie  Institution  of  Washington,  Washington,  D.  C. 

Section  G,  geophysical  chemistry:  Chairman,  Arthur  L.  Bay,  director  of  the 

Geophysical  laboratory,  Carnegie  Institution  of  Washington,  Washington,  D.  C. 

Representative  of  the  National  Research  Council  in  the  Crop  Protection  Institute, 

H.  E.  Howe,  chairman  of  the  division  of  research  extension.  National  Researdi 

Council,  Washington,  D.  C. 

DIVI8I0V8  OF  THS  COXnTOZL. 

I.  Division  op  Federal  Relations. 

Chairman,  Charles  D.  Walcott. 
Vice  chairman,  C.  L.  Alsbeig. 
Secretary,  Augustus  Trowbridge. 

EXECUnVB  COMMITTBB. 

Chairman,  C.  L.  Alsberg;  Charles  D.  Walcott,  Col.  Colden  L'H.  Buggies,  Geoife 
Otis  Smith,  S.  W.  Stratton,  Augustus  Trowbridge. 

MEMBERS  OF  THE  DIVISION. 

The  President  of  the  United  States,  on  the  recommendation  of  the  preaidait  ti 
the  National  Academy  of  Sciences,  acting  as  chainnim  of  the  division  of  Fedenl 
rations  of  the  National  Research  Council,  has  designated  the  foUowing  represenU* 
tives  of  the  various  departments  to  act  as  members  of  this  division: 
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DBPABTMENT  OF  QTATB. 

Wilbur  J.  Carr,  directs  of  the  Consular  Service. 

DBPARTMEMT  OP  THS  TREASURY. 

J.  W.  Schffl-eschewsky,  assistant  Surgeon  General,  Public  Health  Service. 

DEPARTMENT  OF  WAR. 

Lieut.  Col.  Edward  T.  Donnelly,  General  Staff,  United  States  Army. 
Brig.  Gen.  Dennis  E.  Nolan,  General  Staff,  Director  of  the  Military  Intelligence 
Division,  United  States  Army. 

,  Coast  Artillery,  United  States  Army. 

,  Medical  Corps,  United  States  Army. 

Lieut.  Col.  Clarence  O.  Sherrill,  Engineer  Corps,  United  States  Army. 

Col.  Colden  L'H.  Ruggles,  Ordnance  Department,  United  States  Army. 

Maj.  Gen.  George  0.  Squier,  Chief  Signal  Officer,  United  States  Army. 

Maj.  Byren  Q.  Jones,  Air  Service,  United  States  Army. 

Brig.  Gen.  A.  A.  Fries,  Chief  of  the  Chemical  Warfare  Service,  United  States  Army. 

DEPARTMENT  OF  JUSTICE. 

John  T.  Creighton,  attorney  in  the  Division  of  Investigation. 

DEPARTMENT  OF  THE  NAVY. 


,  Intelligence  Division,  Office  of  Naval  Operations,  United  States 

Navy. 

Rear  Admiral  J.  A.  Hoogewerff,  Superintendent  of  the  Naval  Observatory,  Bureau 
of  Navigation,  United  States  Navy. 

Rear  Admiral  C.  W.  Parks,  Chief  of  the  Bureau  of  Yards  and  Docks,  United  States 
Navy. 

Capt.  C.  C.  Bloch,  Acting  Chief  of  the  Bureau  ol  Ordnance,  United  States  Navy. 

Rear  Admiral  D.  W.  Taylor,  Chief  Constructor  of  the  Navy  and  Chief  of  the  Bureau 
of  Construction  and  Repair,  United  States  Navy, 

Rear  Admiral  R.  S.  Griffin,  Chief  of  the  Bureau  of  Engineering,  United  States  Navy. 

Rear  Admiral  Edward  R.  Stitt,  Sui^geon  General  and  Chief  of  the  Bureau  of  Medi- 
cine and  Surgery,  United  States  Navy. 

DEPARTMENT  OF  THE  INTERIOR. 

M.  H.  Coulston,  assistant  commissioner  of  patents,  Patent  Office. 

Chester  D.  Jarvis,  specialist  in  agricultural  education,  Bureau  of  Education. 

George  Otis  Smith,  director  of  the  Geological  Survey. 

A.  P.  Davis,  director  of  the  Reclamation  Service. 

F.  G.  Cottrell,  director  of  the  Bureau  of  Mines. 

DEPARTMENT  OF  AGRICULTURE. 

C.  F.  Marvin,  chief  of  the  Weather  Bureau. 
J.  R.  Mohler,  chief  of  the  Bureau  of  Animal  Industry. 

Karl  F.  Kellerman,  physiologist  and  associate  chief  of  the  Bureau  of  Plant  Industry 
E.  H.  Clapp,  assistant  forester,  Forest  Service. 
•    C.  L.  Alsberg,  chief  of  the  Bureau  of  Chemistry. 
Milton  Whitney,  chief  of  the  Bureau  of  Soils. 
L.  O.  Howard,  entomologist  and  chief  of  the  Bureau  of  Entomology. 
E.  W.  Nelson,  biologist  and  chief  of  the  Bureau  of  Biological  Survey. 
T.  H.  MacDonald,  chief  of  the  Bureau  of  Public  Roads. 

P08T  OFFICB  DKPABTMSMT. 

J.  P.  Miller,  chief  of  the  Division  of  Correspondence. 
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DBPAimttMrr  or  ooncEiMife. 

Joseph  A.  Hill,  chief  statistician,  Btfreaa  of  tlie-Cedimis. 

S.  W.  Stratton,  director  of  the  Bureau  of  Standards. 

Hugh  M.  Smith,  commissioner,  Bureau  of  Fisheries. 

William  Bowie,  chief  of  the  Division  of  Geodesy,  Coast  and  Geodetic  Survey. 

DEPARTICSNT  OP  LABOR. 

Ethelbert  Stewart,  commissioner,  Bureau  of  Labor  Statistics. 

SICITHSONIAN  mslTTUTIOlf . 

Charles  D.  Walcott,  secretary  of  the  SmitJisonlan  Institution  and  president  of  tibe 
National  Academy  of  Sciences,  Washington,  D.  C. 

CQlUflTTEE. 

Committee  on  relations  between  scientific  agencies  in  State  and  Federal  Oorrsrn 
ments  (joint  committee  with  divisiiHi  of  States  rations):  ChaJrawUi  at  the  sectin 
of  the  divlAon  of  Federal  relatioDB,  B.  W.  Allen,  chief  of  the  Office  of  Experiment 
Stations,  United  States  Department  of  Agriculture,  Washington,  D.  C. 

IJ,  Division  of  Fokeion  B£Uk.TioN8. 

Chairman  George  E.  Hale. 
Vice  chairman,  Wilbur  J.  Carr. 
"Vice  chairman,  Hi  A.  Bumstead.* 

^XSCUTIVB  OOMMnVEK. 

Chairman,  George  E,Hale;  vice  chairmen,  Wilbur  J.  Carr  and  H.  A  Bumirtead;' 
William  Bowie,  Vernon  Kellogg,  John  C.  Merriam,  W.  S.  Thayer. 

MBMBEB8  OF  THB  DfTlSMDr. 

NATIONAL  ACADEKT  Of  SCIENCES,  tX  OffVieiO. 

Charles  D.  Walcott,  president  of  the  National  Academy  of  Sciences;  secretarv  of 
th^  Smithsonian  Institution,  Washington,  D.  C. 

George  E.  Hale,  foreign  secretary  of  the  National  Academy  of  Sciences,  director 
of  Mount  Wilson  Observatory,  Cam^e  Institution  of  Washington,  l^asadena,  Calif. 

AMIBICAN  ASSOCIATION  FOB  THE  ADVANCEMENT  OF  SCIENCE. 

Burton  E.  Livingston,  professor  of  plimt  physiology  and  director  of  faboratory  of 
plant  physiology,  Johns  Hopkins  University;  permanent  secretary  of  the  Americsa 
Association  for  the  Advancement  of  Science,  Washington,  D.  C. 

AMEBICAN  ACADEMY  OF  ARTS  AND  SCIENCES. 

A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Technology 
Pasadena,  Calif. 

AMERICAN  PHILOaOBnOAL  SOCIITT. 

Henry  Fairfield  Osbom,  president  of  the  trustees  of  the  American  Museum  of 
Natural  Hi8tor>%  New  York  City. 

DEPABTMENT  OF  STATE. 

Wilbur  J.  Carr,  director  of  the  Consular  Servioei  Uoltod  States  D^iartment  of 
State,  Washington,  D.  C.  r 

nfftBaHAtlONAI.  AETBONDUICA].  VWO^- 

W.  W.  Campbell,  vice  present  of  the  Inlemttti^nal  Astrononficat  Unkn;  cilsi^ 
man  of  the  executive  committee  of  Ajuerican  section;,  director  of  Lick  Observatory, 
University  of  California,  Mount  Hamilton,  Calif. 
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INTBXKATIONAL  OXOl»n0  AIH)  OXOFHTSICftt  VKTOtT. 

'Williftm  Bowie,  president  of  the  section  on  geodesy,  International  Geodetic  and 
Geophysical  Union;  chairman  of  the  American  Geophysical  Union;  chairman  of  the' 
section  on  geodesy;  chief  of  the  Division  of  Geodesy,  United  States  Coast  and  Geo- 
detic Survey,  Washington,  D.  C. 

C.  F.  Marvin,  secretary  of  the  section  on  meteorology,  International  Geodetic  and 
Geophysical  Union;  chairman  of  the  section  on  meteorology,  American  Geophysical 
Union   chief  of  the  United  States  Weather  Bureau,  Washington,  D.  C. 

Louis  A.  Bauer,  secretary  of  the  section  on  terrestrial  magnetism  and  electricity, 
International  Geodetic  and  Geophysical  Union;  vice  chairman  of  the  American 
Geophysical  Union;  chairman  of  the  section  on  terrestrial  magnetism  and  electricity; 
director  of  the  department  of  terrestrial  magnetism,  Carnegie  Institution  of  Washing- 
ton, Washington,  D.  C. 

G.  W.  littlehales,  member  of  the  executive  committee,  section  on  physical 
oceanography.  International  Geodetic  and  Geophysical  Union;  chairman  of  the 
section  on  physical  oceanography,  American  Geophysical  Union;  hydrographic  engi- 
neer. United  States  Hydrographic  OflBce,  Washington,  D.  C. 

H.  S.  Washington,  vice  president  of  the  section  on  volcanology,  International 
Geodetic  and  G^e<^ysical  Union;  chairman  of  the  section  on  volcanology,  American 
Geophysical  Union;  petrologist,  geophysical  laboratory,  Carnegie  Institution  of 
Washington,  Washington,  D.  C. 

INTERNATIONAL  UNION  OF  PURE  AND  APPLIED  CHBMISTET. 

F.  G.  Cottrell,  chairman  of  the  division  of  chemistry  and  chemical  technology. 
National  Research  Council;  director  of  the  United  States  Bureau  of  Mines,  Washing- 
ton, D.  C. 

INTERNATIONAL  MATHEMATICAL  UNION. 

L.  £.  Dickson,  professor  of  mathematics,  University  of  Chicago,  Chicago,  111. 

INTERNATIONAL  UNION  OP  SOENTinc  RADIO  TELEQRAPH7. 

Louis  Austin,  head  of  United  States  Naval  Radio  Research  Laboratory,  Washing- 
ton, D.  C. 

INTERNATIONAL  BUREAU  OP  WEIGHTS  AND  MEASURES. 

8.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washington, 
D.C. 

nrriBNATIOlCAL  SrANlURMIATIOtr  COMMISSION. 

Comfort  A.  Adams,  chairman  of  the  American  committee;  Lawrence  professor  of 
engineering,  Harvard  University;  chairman  of  the  division  of  engineering.  National 
Research  Council,  29  West  Thirty-ninth  Street,  New  York  City. 

INTERNATIONAL  ELECTROTECHNICAl  COMMISSION. 

CO.  Mailloux,  president  ci  the  United  States  National  Committee,  20  Nassau 
Street,  New  York  City. 

INTERNATIONAL  COMMISSION  ON  ILLUMINATION. 

Edward  P.  Hyde,  Nela  research  laboratory.  General  Electric  Co.,  Nela  Park, 

Cleveland,  Ohio. 

EX  opnao. 

Chairman  of  the  National  Research  Council  and  chairmen  of  all  divisions. 

MEMBERS  AT  LARGE. 

H.  A.  Bumstead,'  professor  of  i^ysics  and  director  of  the  Sloane  physical  labora- 
tory, Yale  University;  chairman  of  the  National  Research  Coimcil^  Washington,  D.C. 

Herbert  Hoover,  president  of  the  American  Engineering  Coimcil;  trustee  of 
Leland  Stanford  Xxmior  University,  Stanford  University,  Calif. 
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Elihu  Root,  31  Nassau  Street,  New  York  City. 

W.  S.  Thayer,  professor  of  clinical  medicine,  Johns  Hopkins  University,  Balti- 
more, Md. 

III.  Division  of  States  Relations. 

Chairman,  John  C.  Merriam. 
Secretary,  Albert  L.  Barrows. 

BZECUnVB  GOMlilTTBE. 

Chairman,  John  C.  Merriam;  Frank  W.  DeWolf,  Vernon  Kollogg,  A.  F.  Woods. 

MEMBERS  OP  THE  DIVISION. 

John  C.  Merriam,  president-elect  of  the  Carnegie  Institution  of  Washington,  Washing- 
ton, D.  C. 

DIVISION  OP  EDUCATIONAL  RELATIONS. 

Vernon  Kellogg,  chairman  of  the  division,  National  Research  Council.  Washington, 
D.  C. 

DinaiON  OF  EESEABCH  EXTENSION. 

H.  E.  Howe,  chairman  of  the  divinon,  National  Research  Council.  Washington. 
D.  C. 

BESEASCH  INFOBKATION  SERVICE. 

Edwin  F.  Gray,  president  of  New  York  Evening  Post  (Inc.),  New  York  City. 

DIVSnON  OF  PHYSICAL  SCIENCES. 

Ernest  Merritt,  professor  of  physics  and  head  of  the  department  of  physics,  Conidl 
University,  Ithaca,  N.  Y. 

DI\lSION  OF  ENGINEERING. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards.  Washington,  D.  C. 

DIVISION  OF  CHEMISTRT  AND  CHEMICAL  TECHNOLOGY. 

Wilder  D.  Bancroft,  professor  of  physical  chemistry,  Cornell  University,  Ithaca, 
N.  Y. 

DIVISION  OF  GEOLOGY  AND  GEOGRAPHY. 

E.  B.  Mathews,  chairman  of  the  division;  professor  of  mineralogy  and  petrogaphy, 
Johns  Hopkins  University;  State  geologist  of  Maryland;  director  of  the  State  weath^ 
service,  Baltimore,  Md. 

DIVISION  OF  MEDICAL  SCIENCES. 

V.  C.  Vaughan,  professor  of  hygiene  and  physiological  chemistry,  and  dean  of  the 
medical  school,  University  of  Michigan,  Ann  Arbor,  Mich. 

DIVISION  OF  BIOLOGY  AlO)  AGBICULTUEB. 

A.  F.  Woods,  president  of  the  University  of  Maryland,  College  Park,  Md. 

DIVISION  OF  ANTHBOPOLOGY  AND  PSYCHOLOGY. 

J.  Walter  Fewkes,  chief  of  the  Bureau  of  American  Ethnology,  Smithsonifin  Institu- 
tion, Washington,  D.  C. 

ASSOCIATION  OF  AMERICAN  STATE  GEOLOGISTS. 

Prank  W.  DeWolf,  State  geologist  of  Illinois,  Urbana,  III. 

SOaETY  OF  AMEBICAN  FOBESTBBS. 

Hugh  P.  Baker,  secretary-treasurer  of  the  American  Paper  and  Pulp  Aasociaiioa, 
18  East  Forty-first  Street,  New  York  aty. 


Digitized  by 


Google 


REPORT  NATIONAL  RESEARCH  COUNCIL.  91 

AMVBICAN  ASSOOAlIOIf  OF  8TATB  HIOHWAT  OFnOAU. 

Paul  D.  Sargent»  chief  engineer,  highway  commiaBion,  Augusta,  Me. 

MEMBfiRS  AT  LARGE. 

E.  A.  Birge,  president  of  the  University  of  Wisconsin,  Madison,  Wis. 

John  M.  Clarke,  State  geologLn  and  paleontologist;  director  of  the  State  museum, 
Education  Building,  Albany,  N.  Y. 

H.  E.  Gregory,  Silliman  professor  of  geology,  Yale  University;  superintendent  of 
the  geological  and  natiural  history  survey  of  Connecticut,  New  Haven,  Conn. 

Van  H.  Manning,  director  of  the  division  of  research,  American  Petroleiun  Institute, 
15  West  Forty-fourth  Street,  New  York  City. 

T.  S.  Palmer,  expert  in  game  conservation,  United  States  Biological  Survey,  Wash- 
ington, D.  C. 

James  A.  B.  Scherer,  Pasadena,  Calif. 

Henry  Suzzallo,  president  of  the  University  of  Washington,  Seattle,  Wash. 

COMMrrTKE. 

Committee  on  relations  between  scientific  agencies  in  State  and  Federal  Govern- 
ments (joint  committee  with  division  of  Federal  relations):  Chairman  of  the  section 
of  the  division  of  States  relations,  Vernon  Kellogg. 

rV.  Division  of  Educationaii  Relations. 

Chairman,  Vernon  Kellogg. 
Secretary,  Albert  L.  Barrows. 

EXBCunvE  committee. 

Chairman,  Vernon  Kellogg;  S.  P.  Capen,  Donald  J.  Cowling,  Graham  Edgar, 
Abraham  Flexner,  A.  Ross  Hill,  John  C.  Merriam,  A.  F.  Woods. 

members  of  the  division. 

Vernon  Kellogg,  permanent  secretary  of  the  National  Research  Council,  Washing- 
ton, D.  C. 

AMERICAN  ASSOOATION  OF  LAND  GRANT  COLLEGES. 

A.  Fi  Woods,  president  of  the  University  of  Maryland,  College  Park,  Md. 

AMERICAN  ASSOCIATION  OF  UNIVERsmr  PROFESSORS. 

E.  W.  Brown,  professor  of  mathematics,  Yale  University,  New  Haven,  Conn. 

AMERICAN  council  ON  EDUCATION. 

S.  P.  Capen,  director  of  the  American  Council  on  Education,  Washington,  D.  C. 

ASaOCUTION  OF  AMERICAN  COLLEGES. 

Donald  J.  Cowling,  president  of  Carleton  College,  Northfield,  Minn. 

ASSOOATION  OF  AMERICAN  UNIVERSlTUCS. 

A.  Roes  Hill,  president  of  the  University  of  Missouri,  Columbia,  Mo. 

NATIONAL  ASSOCUTfON  OF  STATE  VNnmSRIBfl. 

Frank  L.  McVey,  president  of  the  University  of  Kentucky,  Lexington,  Ky. 

UNITED  STATES  BUREAU  OF  EDUCATION. 

George  F.  Zook,  q>ecialist  in  hi^er  education,  United  States  Bureau  d  Educa- 
tion, Wadiington,  D.  C. 
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BK8KABCH  RLLOWSHir  BOARD  OF  TBI  .ITATIONAL  BCSSABOI  OOUMdL. 

Simon  Flexner,  chairman  of  the  hoead  and  director  of  reeearch  laboratories^  Boeke- 
feller  Institute  for  Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  New  York 
City. 

MKMBERS  AT  LABOK. 

F.  B.  Dains,  professor  of  chemistry,  University  of  Kansas,  Lawrence,  Kans. 

W.  F.  Durand,  professor  ol  mechanical  engineering,  Leland  Stanford  Junior  Univer- 
sity, Stanford  University,  Calif. 

Graham  Edgar,  professor  of  chemistry,  University  of  Viiginia,  University,  Va. 

Abraham  Flexner,  secretary  of  the  General  Education  Board,  61  Broadway,  Kew 
York  City. 

H.  E.  Gregory,  Silliman  professor  of  geology,  Yale  University,  and  superintendent 
of  the  geological  and  natural  history  survey  of  Connecticut,  New  Haven,  Conn. 

Herbert  Hoover,  president  of  the  American  Engineering  Council,  trustee  of  Leland 
Stanford  Junior  University,  Stanford  University,  Calif. 

John  C.  Merriam,  president  elect  of  Carnegie  Institution  of  Washington,  Washing- 
ton, D.  C. 

.  H.  S-  Pritchett,  president  of  the  Carnegie  Foundation  for  the  Advancement  of  Teach- 
ing, 522  Fifth  Avenue,  New  York  City, 

Col.  Robert  I.  Rees,  General  Staff,  chief  of  the  education  and  recreation  branch  of 
the  War  Plans  Division,  United  States  Army,  Washington^  D.  C. 

Robert  M.  Yerkes,  chairman  of  the  research  information  service,  National  Research 
Council,  Washington,  D.  C. 

L.  R.  Jones,  liaison  member  from  the  division  of  biology  and  agriculture,  and  pro- 
fessor of  plant  pathology,  University  of  "Msconsin,  Madison,  Wis. 

V.  Division  of  Resbarch  Extension. 

Chairman,  H.  E.  Howe. 
Vice  chairman,  W.  M.  Corse. 
Secretary,  Paul  Moore. 

VXBCUnVB  COMMnTEB. 

Chairman,  H.  E.  Howe;  vice  chairman,  W.  M.  Corse;  F.  G.  (3ottrell,  C.  E.  E.  Men, 
0.  P.  Townsend. 

MEMBERS  OF  THE  DIVISION. 

W.  M.  Corse,  general  mananger  of  the  Monel  Metal  Products  Co.,  Bayonne,  N.  J. 


Augustus  Trowbridge,  chairman  of  the  division  of  physical  sciences.  National 
Research  Council;  prof eteor  of  physics,  Princeton  University,  Princeton,  N.  J. 

Comfort  A.  Adams,  Lawrence  im>!es8or  of  engineering,  Harvard  University;  chair- 
man of  division  of  engineering,  National  Research  Council,  29  West  Thirty-ninth 
Street,  New  York  City. 

F.  G.  Cottrell,  chairman  of  divisi<m  of  chemistry  and  chemical  technology.  National 
Research  Council;  director  of  the  United  States  Bureau  of  Mines,  Washington,  D.  G. 

C.  E.  McClung,  chairman  of  the  division  of  biology  and  agricultute.  National  Re- 
search Coimcil;  professor  of  aoology  and  director  of  the  zoplogical  laboratory,  Uni- 
versity of  Pennsylvania,  Philadelphia,  Pa. 

B17BBAU  OF  MINES. 

R.  B.  Moore,  chief  chemist  and  chief  of  the  division  of  mineral  technology.  United 
States  Bureau  of  Mines,  Washington,  D.  C. 
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BURXAU  or  GHBIOOTBT. 


F.  P.  Veitch,  ch^nist  in  charge  of  leather  and  paper  laboratory,  United  States 
Bureau  of  Chemistry,  Washington,  D.  C. 


BUREAU  OF  9XANDABDS. 

G.  K.  Burgees,  chief  of  the  metallurgical  division,  United  States  Bureau  of  Stand- 
ards,  Washington,  D.  C. 

MBMBEBS  AT  LABOE. 

L.  H.  Baekeland,  president  of  the  General  Bakelite  Co.,  Yonkers,  N.  Y. 

John  J.  Carty,  vice  president  of  the  American  Telephone  &  Telegraph  Co.,  195 
Broculway,  New  York  City. 

Alfred  D.  Flinn,  secretary  of  Um  Engineering  Foundation,  29  West  Thirty-ninth 
Street,  New  York  City. 

W.  A.  Hamor,  assistant  director  of  the  Mellon  Institute,  Pittsburgh,  Pa. 

H.  E.  Howe,  National  Research  Coimcil,  Washington,  D.  C. 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven, 
Conn. 

0.  E.  K.  Meee,  director  of  development  and  research,  Eastman  Kodak  Co.,  Roch- 
ester, N.  Y. 

A.  R.  Pierce,  Pierce  Manufactiuing  Co.,  New  Bedford,  Mass. 

WaltCT  Rautenstrauch,  professor  of  mechanical  engineering,  Columbia  University, 
New  York  City. 

F.  K.  Richtmyer,  professor  of  physics,  Cornell  University,  Idiaca,  N.  Y. 

C.  P.  Townsend,  patent  attorney,  Washington,  D.  C. 

E.  W.  Washburn,  professor  of  ceramic  chemistry  and  head  of  the  department  of 
ceramic  engineering,  University  of  Illinois,  Urbana,  111. 

COmCTTTSE. 

Advisory  committee  on  alloys  research:    Chairman,  W.  M.  Cone. 
VI.  Rbsbaboh  Information  Sbrvicb« 


Chairman,  Robert  M.  Yerkes. 
Vice  chairman,  Edwin  F.  Gay. 

BXBouTivB  comirrrEB. 

Chairman,  Robert  M.  Yerkes;   vice  chairman,  Edwin  F.  Gay;  Alfred  D.  Flinn; 
Wesley  Frost,  C.  E.  McClung,  Charles  L*  Reese,  Augustus  Trowbridge. 

1CBMBBB8  OF  THB  DIVISION. 

EX  omao. 
Chairman  of  the  National  Research  Council  and  dudrmen  of  all  divisions. 

ftEPABTMENT  OF  STATE. 

Wesley  Frost,  acting  foreign  trade  adviser.  United  States  Department  of  State, 
Washington,  D.  C. 

DEPAETMEMT  OF  THE  TKEA8VBT. 

J.  W.  Schereschewsky,  assistant  Suigecm  General,  United  States  Public  Health 
Service,  Washington,  D.  C. 

DEPAKTMENT  OF  WAR. 

Brig.  Gen.  Dennis  E.  Nolan,  General  Staff,  Director  of  the  Military  Intelligence 
Division,  United  States  Army,  Washington,  D.  C. 
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DEPARTITENT  OF  JUSTICK. 

Frank  Burke,  chief  of  the  United  States  Bureau  of  Investigation,  Washington,  D.  C. 

POST  OinCB  DEPABTMSNT. 

Joseph  Stewart,  special  assistant  to  the  Attorney  General,  United  States  Post  Office 
Department,  Washington,  D.  C. 

DBPABTICENT  OF  THE  NAYT. 


DEPARTMENT  OP  THE  tNTEBIOB. 


DEPAETMBKT  Of  AOEICULTUBB. 

C.  L.  Alsbbbo,  chief  of  the  United  States  Bureau  of  Chemistry,  Washington,  D.  G. 
DEPARnatNT  or  commebcx. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washington, 
D.  0. 

DEPABTMENT  OP  LABOB. 


MEMBEBS  AT  LABOB. 

Clement  W.  Andrews,  librarian  of  the  John  Crerar  Library,  Chicago,  111. 

Fuller  E.  Callaway,  cotton  manufacturer,  LaGrange,  Ga. 

Harrison  W.  Craver,  director  of  the  Engineering  Societies  Library,  29  West  Thirty- 
ninth  Street,  New  York  City. 

W.  R.  DeField,  operating  manager  of  Montgomery  Ward  &  Co.,  Chicago,  111. 

Alfred  D.  Flinn,  secretary  of  the  Engineering  Foundation,  29  West  Thirty-ninth 
Street,  New  York  City. 

Edwin  F.  Gay,  preddent  of  the  New  York  Evening  Poet  (Inc.),  New  York  City. 

William  C.  Geer,  vice  president  of  the  B.  F.  Goodrich  Co.,  Akron,  Ohio. 

Milton  J.  Greenman,  director  of  the  Wistar  Institute  of  Anatomy  and  Biology, 
Philadelphia,  Pa. 

Charles  F.  Kettering,  president  of  the  Dayton  Engineering  Laboratories  Co.,  Bay- 
ton,  Ohio. 

Arthur  D.  Little,  president  of  Arthur  D.  Little  (Inc.),  Cambridge,  Mass. 

Van.  H.  Manning,  director  of  the  division  of  research,  American  Petroleum  Insti- 
tute, 15  West  Forty-fourth  Street,  New  York  City. 

Raymond  Pearl,  professor  of  biometry  and  vital  statistics,  Johns  Hopkins  Uni- 
versity, Baltimore,  Md. 

Charles  L.  Reese,  chemical  director  of  E.  I.  duPont  de  Nemours  &  Co.,  Wil 
mington,  Del. 

F.  S.  Terry,  manager  of  the  National  Lamp  Works,  General  Electric  Co.,  Nela  Park, 
Cleveland,  Ohio. 

M.  C.  Wliitaker,  consulting  engineer,  27  William  Street,  New  York  City. 

VII.  Division  op  Physical  Sciences. 

Chairman,  Augustus  Trowbridge. 
Vice  chairman,  H.  G.  Gale. 

EXECUTIVE  COminTEB. 

Chairman,  Augustus  Trowbridge;  vice  chairman,  H.  G.  Gale;  R.  A.  Millikan, 
H.  N.  Russell,  Oswald  Veblen,  E.  B.  Wilson. 

MEMBERS   OF  THE  DIVISION. 

H.  G.  Gale,  professor  of  physics,  University  of  Chicago,  Chicago,  HI. 
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AMERICAN  ASTRONOMICAL  SOCIETY. 

W.  W.  Campbell,  director  of  the  Lick  Observatory,  Mount  Hamilton,  Calif. 
H.  N.  Russell,  professor  of  astronomy,  Princeton  University,  Princeton,  N.  J. 
Joel  Stebbins,  professor  of  astronomy.  University  of  Illinois,  Urbana,  111. 

AMERICAN  PHYSICAL  SOCIETT. 

H.  A.  Bnmstead,*  professor  of  physics  and  director  of  the  Sloane  physical  laboratory, 
Yale  University;  chairman  of  the  National  Research  Coimcil,  Washington,  D.  C. 

William  Duane,  professor  of  biophysics.  Harvard  University  Medical  School, 
Boston,  Maes. 

Irving  Langmuir,  research  laboratory.  General  Electric  Co.,  Schenectady,  N.  Y. 

Ernest  Merritt,  professor  of  physics  and  head  of  the  department  of  physics,  Cornell 
University,  Ithaca,  N.  Y. 

K.  A.  Millikan,  professor  of  physics,  University  of  Chicago,  Chicago,  111. 

£.  6.  Wilson,  professor  of  mathematical  physics,  in  charge  of  the  department  of 
physics,  Massachusetts  Institute  of  Technology,  Cambridge,  Mass. 

AMERICAN  MATHEMATICAL  SOCIETT. 

L.  E.  Dickson,  professor  of  mathematics.  University  of  Chicago,  Chicago,  111. 
Oswald  Veblen,  professor  of  mathematics,  Princeton  University,  Princeton,  N.  J. 
H.  S.  White,  professor  of  mathematics,  Vassar  College,  Poughkeepsie,  N.  Y. 

MATHEMATICAL  A8S0CUTION  OF  AMERICA. 

E.  R.  Hedrick,  professor  of  mathematics.  University  of  Missoxui,  Columbia,  Mo. 

REPRESENTATIVE  OT  THE  DIVISION  07  FEDERAL  RELATIONS. 

William  Bowie,  chief  of  the  division  of  geodesy,  United  States  Coast  and  Geodetic 
Survey,  W^ashington,  D.  C. 

MEMRERS  AT  LARGE. 

J.  S.  Ames,  professor  of  physics  and  director  of  the  physical  laboratory,  Johns 
Hopkins  University,  Baltimore,  Md. 

Louis  A.  Bauer,  director  of  the  department  of  terrestrial  magnetism,  Carnegie 
Institution  of  Washington,  Washington,  D.  C. 

G.  D.  Birkhoff,  professor  of  mathematics,  Harvard  University,  Cambridge,  Mass. 

Henry  Crew,  Fayerweather  professor  of  physics.  Northwestern  University,  Evans- 
ton,  111. 

C.  F.  Marvin,  chief  of  the  United  States  Weather  Bureau,  Washington,  D.  C. 

Max  Mason,  research  professor  of  mathematical  physics.  University  of  Wisconsin, 
Madison,  Wis. 

E.  F.  Nichols,  Nela  research  laborator>%  General  Electric  Co.,  Nela  Park,  Cleveland, 
Ohio. 

M.  I.  Pupin,  professor  of  electro-mechanics,  Columbia  University,  New  York  City. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washington,  D.  C. 

Augustus  Trowbridge,  professor  of  physics,  Princeton  University,  Princeton,  N.  J. 

COMMITTEES. 

American  section.  International  Astronomical  Union:  Chairman,  W.  W.  Campbell. 

American  section.  International  Mathematical  Union:  Chairman,  L.  E.  Dickson.* 

American  section.  International  Union  of  Scientific  Radio  Telegraphy  (organized 
jointly  with  the  division  of  engineering):  Chairman,  Louis  Austin,  head  of  the  United 
States  Naval  Radio  Research  Laboratory,  Washington,  D.  C. 

Committee  on  algebraic  numbers:  Chairman,  L.  E.  Dickson. 

Committee  on  atomic  structure:  Chairman,  F.  A.  Saimders,  associate  professor  of 
physics,  Harvard  University,  Cambridge,  Mass. 
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Committee  on  celestial  mechanics:  Chairman,  E.  W.  Brown,  profeosor  of  mathe- 
matics, Yale  University,  New  Haven,  Conn. 

Committee  on  electrodynamics  of  moving  media:  Chairman,  J.  S.  Ames. 

Committee  on  luminescence:  Chairman,  Ernest  Merritt. 

Committee  on  orbit  theory:  Chairman,  A.  O.  Leuschner,  professor  of  astronomy 
and  director  of  the  students'  observatory,  University  of  California,  Berkeley,  Calit 

Committee  on  parallaxes:  Chairman,  Frank  Schleeinger,  director  <^  Yale  Univenity 
Observatory,  New  Haven,  Conn. 

Committee  on  photo-electric  effects:  Chairman,  K.  A.  Millikan. 

Committee  on  research  methods  and  technique:  Chairman,  H.  B.  Williams,  asButaat 
professor  of  physiology,  College  of  Physicians  and  Surgeons,  Columbia  Univetcdty, 
New  York  City. 

Committee  en  quantum  theory:  Chairman,  Max  Mason. 

Committee  on  sound:  Chairmaa,  G.  W.  Stewart,  professor  of  physios  and  head  of  the 
department  of  physics,  State  University  of  Iowa,  Iowa  City,  Iowa. 

Committee  on  spectroscopy:  Eastern  branch — Chainnan  of  general  coBmiittee  and 
of  eastern  branch,  Theodore  Lyman,  professor  of  physics.  Harvard  University,  Cim 
bridge,  Mass. 

Western  branch— Vice  chairman  of  general  committee  and  chairman  of  western 
branch,  C.  E.  St.  John,  Mount  Wilson  Observatory,  Carnegie  Institution  of  Wadh 
ington,  Pasadena,  Calif. 

Oonmiittee  on  theories  of  magnetism:  Chairman,  A.  P.  Wills,  profeesco'  of  mathe- 
matical physics,  Columbia  University,  New  York  City. 

Committee  on  thermo-and  magneto-electric  effects:  Chairman,  Edwin  H.  Hall, 
professor  of  physics.  Harvard  University,  Cambridge,  Mass. 

Committee  on  X-ray  spectra:  Chainnan,  William  Duane. 

Committee  on  enlargement  of  functions  of  International  Bureau  of  Weights  and 
Measures:  Chainnan,  S.  W.  Stratton. 

Subcommittee  on  wave-length  standard  for  unit  of  length:  Chairman, 
A.  A.  Michelson,  professor  of  physics  and  head  of  the  department  of  ph^'sics. 
University  of  Chicago,  Chicago,  111. 

VIII.  Division  op  Enoinbbring. 

(Engineering  Sodetiee  Buflding,  39  Weit  Thirty-ninth  Street,  New  York  City.) 

Honorary  chairman,  Henry  M.  Howe. 
Chainnan,  Comfort  A.  Adams. 
Vice  chainnan,  Galen  H.  Clevenger. 
Vice  chairman,  Alfred  D.  Flinn. 
Secretary,  Wm.  Spraragen, 

BXBCUnVB  COMMITTBE. 

Honorary  chainnan,  Henry  M.  Howe;  chainnan,  Comfort  A.  Adams;  vice  chairmen, 
Galen  H.  Clevenger  and  Alfred  D.  Flinn;  D.  S.  Jacobus,  H.  Hobart  Porter,  Bradley 
Stoughton. 

ICBMBBRS  OF  THB  DIVISION. 

Alfred  D.  Flinn,  secretary  of  the  Engineering  Foimdation,  29  West  Thirt>--ainth 
Street,  New  York  City. 

AXXBICAN  80CIXTT  OF  OVIL  ENQINEBBS. 

Anson  Marston,  dean  of  the  division  of  migineering  and  director  of  the  engineering 
experiment  station,  Iowa  State  College,  Ames,  Iowa. 

H.  Hobart  Porter,  president  of  the  American  Water  Works  &  Electric  Ca,  50  Bread 
Street,  New  York  City. 

George  S.  Webster,  director  of  the  department  ol  wharves,  docks,  and  fiorrieB,  TW 
Bourse,  Philadelphia,  Pa. 
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▲MXBICAN  INSTTrUTB  OP  MUflNO  AWD  MBTAXXUBOICAL  XN0INBIB8. 

Joseph  W.  KicbardB,  professor  of  metallurgy,  Lehigh  UniverBity,  South  Bethle- 
hem, Fa. 

Allen  H.  Rogers,  mining  engineer,  42  Broadway,  New  York  City. 

Benjamin  B.  Thayer,  vice  president  of  the  Anaconda  Copper  Mining  Co.,  42  Broad- 
way, New  York  City. 

▲MSSICAN  SOOBTT  OF  MXCHANICAL  BNQINBKRS. 

John  H.  Barr,  manager  of  the  Remington  Typewriter  Co.,  374  Broadway,  New 
York  aty. 

Arthxir  M.  Greene,  jr.,  professor  of  mechanical  engineering,  Rensselaer  Polytechnic 
Institute,  Troy,  N.  Y. 

D.  S.  Jacobus,  advisory  engineer  of  the  Babcock  &  Wilcox  Co.,  85  Liberty  Street^ 
New  York  City. 

▲MSRICAN  mSTITUTB  Or  KLXCTRICAL  XMGINBXB8. 

Comfort  A.  Adams,  Lawrence  professor  of  engineering.  Harvard  University,  Cam 
bridge,  Mass. 

F.  B.  Jewett,  chief  engineer  of  the  Western  Electric  Co.,  463  West  Street,  New 
York  City. 

W.  R.  Whitney,  director  of  the  research  laboratory,  General  Electric  Co.,  Schenec- 
tady, N.  Y. 

AMERICAN  SOCnCTT  Or  RKFRIOBBAnNO  EKOINEBBS. 

Walter  Rautenstrauch,  professor  of  mechanical  engineering,  Columbia  University,. 
New  York  City. 

AMERICAN  SOaSTY  FOR  TESTINQ  MATERIALS. 

George  K.  Burgess,  chief  of  the  division  of  metallurgy,  United  States  Bureau  of 
Standards,  Washington,  D.  C. 

J.  A.  Capp,  chief  of  the  testing  laboratory,  General  Electric  Co.,  Schenectady,  N.  Y. 

AMERICAN  80CISTY  OF  HBATINO  AND  YENTILATINO  ENOfNEBRS. 

L.  A.  Sdpio,  acting  director  of  the  American  Society  of  Heating  and  Ventilating 
Engineers  research  laboratory,  care  of  United  States  Bureau  of  Mines,  Pittsbtugh,  Pa. 

nXUMINATINQ  ENQINEERINO  80CIETT. 

Edward  P.  Hyde,  director  of  the  Nela  research  laborat<»y,  General  Electric  Go.,, 
Nela  Park,  Cleveland,  Ohio. 

WESTERN  SOCIETT  OF  ENGINEERS. 

Arthur  N.  Talbot,  professor  of  municipal  anrf  sanitary  engineering,  University  of 
I  llinois,  Urbana,  111. 

80CIETT  OF  AOTOMOnVS  ENGINEERS. 

Charles  F.  Kettering,  president  of  the  Dayton  Engineering  Laboratories  Co.,  Day> 
ton,  Ohio. 

EEPRESENTATIVB  OF  THE  DIVISION  OF  FEDERAL  RELATIONS. 

A.  P.  Davis,  director  of  the  United  States  Reclamation  Service,  Washington,  D.  0». 

MEMBERS  AT  LAROB. 

Edward  D.  Adams,  vice  chairman  of  the  Engineering  Foundation,  71  Broadway, 
New  York  City, 

T.  R.  Agg,  professor  of  highway  engineering,  Iowa  State  College,  Ames,  Iowa. 

John  J.  Carty,  vice  president  of  the  American  Telephone  &  Telegraph  Co.,  195- 
liroadway,  New  York  City. 
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Galen  H.  Glevenger,  United  States  Smelting  &  Refining  Co.,  55  Congress  Street 
Boston,  Mass. 

F.  G.  Cottrell,  chairman  of  the  division  of  chemistry  and  chemical  technology, 
National  Research  Council;  director  of  the  United  States  Bureau  of  Mines,  Washing- 
ton, D.  C. 

Gano  Dunn,  president  of  the  J.  G.  White  Engineering  Corporation,  43  Exchange 
Place,  New  York  City. 

Henry  M.  Howe,  professor  emeritus  of  metallurgy,  Columbia  University,  Bedford 
Hills,  N.  Y. 

John  Johnston,  Stirling  professor  of  chemistry,  Yale  University,  New  Haven,  Comt 

A.  E.  Kennelly,  professor  of  electrical  engineering,  Hi^vard  University,  and  Mas- 
sachusetts Institute  of  Technolc^y,  Cambridge,  Mass. 

Thomas  H.  MacDonald,  chief  of  the  United  States  Bureau  of  Public  Roads,  Wash- 
ington, D.  C. 

Van  H.  Manning,  director  of  the  division  of  research,  American  Petroleum  Institute, 
15  West  Forty-fourth  Street,  New  York  City. 

Charles  F.  Rand,  past  president  of  the  American  Institute  of  Mining  and  Metallur- 
gical Engineers,  71  Broadway,  New  York  City. 

A,  A.  Stevenson,  vice  president  of  the  Standard  Steel  Works  Co.,  Philadelphia,  Pa. 

Bradley  Stoughton,  secretary  of  the  American  Institute  of  Mining  and  Metallur- 
gical Engineers,  29  West  Thirty-ninth  Street,  New  York  City. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washington,  D.  C. 

Ambrose  Swasey,  president  of  the  Warner  &  Swasey  Co.,  Cleveland,  Ohio. 

William  R.  Walker,  assistant  to  the  president  of  the  United  States  Steel  Corpora- 
tion, 71  Broadway,  New  York  City. 

COMMnTEES. 

Committee  on  uses  of  cadmium:  Chairman,  Charles  H.  Fulton,  director  of  the 
school  of  mines.  University  of  Missouri,  RoUa,  Mo. 

Committee  on  core  losses:  Chairman,  A.  E.  Kennelly. 

Committee  on  substitute  deoxidizers:  Chairman,  J.  R.  Cain,  chemist,  United 
States  Bureau  of  Standards,  Washington,  D.  C. 

Electrical  advisory  committee:  Chairman,  A.  E.  Kennelly. 

Committee  on  electric  insulation:  Chairman,  F.  B.  Jewett. 

Finance  committee:  Chairman,  Gano  Dunn. 

Committee  on  fatigue  phenomena  of  metals:  Chairman,  H.  F.  Moore,  research 
professor  of  engineering  materials,  University  of  Illinois,  Urbana,  111. 

Committee  on  new  hardness  testing  machine:  Chairman,  H.  L.  Whittemore,  me- 
chanical engineer,  United  States  Biureau  of  Standards,  Washington,  D.  C. 

Committee  on  economic  theory  of  highway  improvement:  Chairman,  T.  R.  Agg. 

Committee  on  Neumann  bands:  Chairman,  Charles  E.  Munroe,  National  Research 
Council,  Washington,  D.  C. 

Committee  on  publication:  Chairman,  Arthur  M.  Greene,  jr. 

Pulverizing  committee  (joint  committee  with  milling  committee  of  American 
Institute  of  Mining  and  Metallurgical  Engineers):  Honorary  chairman,  Robert  H. 
Richards,  professor  emeritus  of  mining  engineering,  Massachusetts  Institute  of  Tech- 
nology, Jamaica  Plain,  Mass. ;  chairman,  Galen  H.  Clevenger. 

Committee  on  character  and  use  of  road  materials:  Chairman,  H.  S.  Mattimore, 
engineer  of  tests,  Pennsylvania  State  Highway  Department,  Harrisburg,  Pa. 

Committee  on  physical  changes  in  iron  and  steel  below  the  thermal  critical  range: 
Chairman,  Zay  Jeffries,  Aluminum  Castings  Co.,  Cleveland,  Ohio. 

Steel  advisory  committee:  Chairman,  Heruy  M.  Howe. 

Committee  on  heat  treatment  of  carbon  steel:  Chairman,  Henry  M.  Howe. 
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Coaiinittee  on  high-speed  tool  steels:  Chairman,  J.  V.  Emmons,  metallui]grist, 
Cleveland  Tmst  Drill  Co.,  Cleveland,  Ohio. 

Committee  on  steel  ingots:  Chairman,  W.  P.  Barba,  3107  Coulter  Street,  Philadel- 
phia, Pa. 

Conmiittee  on  elimination  of  inclusions  from  steel:  Chairman,  H.  D.  Hibbard, 
consulting  engineer,  144  East  Seventh  Street,  Plainfield,  N.  J. 

Committee  on  structural  design  of  roads:  Chairman,  A.  T.  Goldbeck,  engineer  of 
tests.  United  States  Bureau  of  Public  Roads,  Washington,  D.  C. 

Committee  on  uses  of  tellurium  and  seleniimi:  Chairman,  Arthur  E.  Hall,  American 
Smelting  &  Refining  Co.,  Omaha,  N^br. 

Committee  on  electric-arc  welding:  Chairman,  Henry  M.  Hobart,  consulting 
engineer.  General  Electric  Co.,  Schenectady,  N.  Y. 

Committee  on  gas  welding:  Chairman,  S.  W.  Miller,  president  of  the  Rochester 
Welding  Works,  Rochester,  N.  Y. 

Committee  on  resistance  welding:  Chairman,  H.  Lemp,  engineer  of  the  Erie  Works, 
General  Electric  Co.,  Erie,  Pa. 

Committee  on  standard  tests  for  welds:  Chairman,  Y.  M.  Farmer,  chief  engineer  of 
the  Electric  Testing  Laboratories,  Eightieth  Street  and  East  End  Avenue,  New 
York  City. 

Committee  on  thermit  welding:  Chairman,  J.  H.  Deppeler,  chief  engineer  of  the 
■  Metal  &  Thermit  Corporation,  92  Bishop  Street,  Jersey  City,  N.J. 

Committee  on  welding  of  storage  tanks:  Chairman,  J.  C.  Lincoln,  president  of  the 
Lincoln  Electric  Co.,  Cleveland,  Ohio. 

Committee  on  welding  conference:  Chairman,  A.  S.  Kinsey,  professor  of  shop 
practice,  Stevens  Institute  of  Technol<^y,  Hoboken,  N.  J. 

Committee  on  welding  wire  specifications:  Chairman,  C.  A.  McCune,  sales  engineer. 
Page  Steel  &  Wire  Co.,  suite  1054,  Grand  Central  Terminal,  New  York  City. 

Conmiittee  on  training  of  welding  operators:  Chairman,  W.  Spraragen,  secretary  of  the 
division  of  engineering.  National  Research  Council,  29  West  Thirty-ninth  Street, 
New  York  City. 

Committee  on  specifications  of  steel  to  be  welded:  Chairman,  W.  J.  Beck,  director 
of  research,  American  Rolling  Mill  Co.,  Middletown,  Ohio. 

Representatives  of  the  division  on  committees  of  the  American  Society  for  Testing 
Materials: 

Committee  A-8  on  magnetic  analysis:  R.  L.  Sanford,  physicist.  United  States 

Bureau  of  Standards,  Waahington,  D.  C. 
Committee  for  the  investigation  of  sulphur  and  phosphorous  in  steel:  John  H.  Hall, 

metallurgical  engineer,  Taylor- Wharton  Iron  &  Steel  Co.,  High  Bridge,  N.  J. 

IX.  Division  op  Chemistry  and  Chemical  Technology. 

Chairman,  F.  G.  Cottrell. 
Vice  chairman,  Julius  Stieglitz. 

EXECUTIVE  COMMrrTEE. 

Chairman,  F.  G.  Cottrell;  vice  chairman,  Julius  Stieglitz;  C.  L.  Alsberg,  Wilder  D. 
liancroft,  John  Johnston,  A.  B.  Lamb. 

MEMBERS   OF  THE  DIVISION. 

F.  G.  Cottrell,  director  of  the  United  States  Bureau  of  Mines,  Washington,  D.  C. 

AMXUOAir  CBTKMICAL  SOOITT. 

C.  L.  Alsberg,  chief  of  the  United  States  Bureau  of  Chemistry,  Washington,  b.  C. 
Wilder  D.  Bancroft,  professor  of  physical  chemistry,  Cornell  University,  Ithaca , 
N.  Y. 
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C.  G.  Berick,  research  chemist,  National  Aniline  &  Chemical  Co.  (Inc.)>  Bu&lo, 
N.Y. 

J.  M.  Francis,  chemical  superintendent  of  Parke  Davis  &  Co.,  Detroit,  Mich. 

E.  C.  Franklin,  professor  of  organic  chemistry  and  dean  of  graduate  study,  Leknd 
Stanford  Junior  University,  Stanford  University,  Calif. 

W.  F.  Hillebrand,  chief  chemist.  United  States  Bureau  of  Standards,  Washington, 
D.  0. 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven,  Coqil 

Julius  Stieglitz,  professor  of  chemistry.  University  of  Chicago,  Chicago,  111. 

J.  E.  Teeple,  consulting  chemist  and  chemical  engineer,  50  West  Forty-first  Slro^ 
New  York  City. 

▲MSRICAN  ELECTROCHEinCAL  80CIXTT. 

Colin  G.  Fink,  manager  of  research  laboratories,  Chile  Exploration  Co.,  Two  hundred 
and  second  Street  and  Tenth  Avenue,  New  York  City. 

▲mucAN  mgiiTUTic  or  csbmical  siraiNBEBs. 

Hugh  E.  Moore,  manager  of  research  laboratory.  Brown  Co.,  Berlin,  N.  H. 

A1CEBICA.N  CEBAXIC  80CIKTY. 

Albert  V.  Bleininger,  ceramic  chemist,  United  States  Bureau  of  Standards,  Pitts- 
btu-gh,  Pa. 

mCMBBBS  AT  LABOK. 

C.  H.  Herty,  editor  of  the  Journal  of  Industrial  and  Engineering  Chemistry,  1 
Madison  Avenue,  New  York  City. 

G.  A.  Hulett,  professor  of  physical  chemistry,  Princeton  University,  Princeton,  N.  J. 

A.  B.  Lamb,  professor  of  chemistry  and  director  of  the  chemical  laboratory.  Harvard 
University,  Cambridge,  Mass. 

A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Technology, 
Pasadena,  Calif. 

C.  L.  Parsons,  consulting  chemist.  United  States  Bureau  of  Mines;  secretary  of  the 
American  Chemical  Society,  1709  G  Street,  Washington,  D.  C. 

E.  W.  Washburn,  professor  of  ceramic  chemistry  and  head  of  the  department  of 
ceramic  engineering,  University  of  Illinois,  Urbana,  111. 

Burton  E.  Livingston,  liaison  member  from  the  division  of  biology  and  agriculture; 
professor  of  plant  physiology  and  director  of  the  laboratory  of  plant  physiology,  Jckos 
Hopkins  University;  permanent  secretary  of  the  American  Association  for  the 
Advancement  of  Science,  Washington,  D.  C. 

A  representative  of  the  division  of  Federal  relations. 

OOmaTTKES. 

Committee  on  ceramic  research:  Chairman,  Albert  V.  Bleininger. 

Committee  on  chemistry  of  colloids:  Chairman,  H.  N.  Holmes,  professor  of  chem- 
istry, Oberlin  College,  Oberlin,  Ohio. 

Conunittee  on  contact  catalysis:  Chairman,  Wilder  D.  Bancroft. 

Committee  on  explosives  investigations:  Chairman,  Charles  E.  Munroe,  NatLonal 
Research  Council,  Washington,  D.  C. 

Committee  on  methods  of  organic  analysis:  Chairman,  C.  G.  Derick. 

Committee  on  pharmaceutical  research:  Chairman,  J.  M.  Francis. 

Committee  on  sewage  disposal:  Chairman,  Edward  Bartow,  professor  of  sanitary 
chemistry,  University  of  Illinois,  Urbana,  111. 

Committee  on  synthetic  drugs:  Chairman,  Julius  Stieglitz. 

Representative  of  the  division  on  committee  of  the  American  Petroleum  Institute 
on  improvement  of  methods:  Robert  E.  Wilson,  director  of  the  research  laboratory  ol 
Implied  chemistry,  Massachusetts  Institute  of  Technology,  Cambridge,  Mass. 
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X.  Division  of  Gboik>ot  and  Qboobafet. 

Chairman,  E.  B.  Mathews. 
Vice  chairman,  N.  M.  Fenneman. 
Secretary,  H.  P.  Little. 

BZXoumrB  oomfrrrsB. 

Chairman,  E.  B.  Mathews;  vice  chairman,  N.  M.  Fenneman;  Isaiah  Bowman,  A  H. 
Brooks,  R.  A.  F*  Penrose,  jr.,  Walter  S.  Tow^,  David  White. 

MEMBERS  OP  THB  DIVISION. 
AflSOCUTION  OP  AMBBICAN  OBOOBAPHBBa. 

W.  M.  Davis,  professor  emeritus  of  geology,  Harvard  University,  Cambridge,  Mass. 
N.  M.  Fenneman,  professor  of  geology  and  geography.  University  of  Cincinnati, 
Cincinnati,  Ohio. 

Walter  S.  Tower,  Consolidated  Steel  Co.,  165  Broadway,  New  York  City. 

▲MSBICAN  OEOaBAPmCAL  80CIETT. 

Isaiah  Bowman,  director  of  the  American  Geographical  Society,  Broadway  at  One 
hiindred  and  fifty-sixth  Street,  New  York  City. 

OBOLOaiCAL  SOOITT  OF  AMSBICA. 

John  M.  Clarke,  State  geologist  and  paleontologist;  director  of  the  State  museum, 
Education  Building,  Albany,  N.  Y. 

Whitman  Cross,  geologist.  United  States  Geological  Survey,  Washington,  D.  C. 

R.  A.  Daly,  professor  of  geology.  Harvard  University,  Cambridge,  Mass. 

H.  E.  Gregory,  Silliman  professor  of  geology,  Yale  University;  superintendent  of 
the  geological  and  natural  history  surviey  of  Connecticut,  New  Haven,  Conn. 

A.  C.  Lawson,  professor  of  mineralogy  and  geology,  University  of  California, 
Berkeley,  Calif. 

C.  E.  Leith,  professor  of  geology.  University  of  Wisconsin,  Madison,  Wis. 

PiXBOMTOLOOiCAL  80CIETT. 

T.  Wayland  Vaughan,  chief  of  the  section  of  coastal  plains  investigations.  United 
States  Geological  Survey,  Washington,  D.  C. 

KAHONAL  OSOOBATBIC  80CBTT. 

Gilbert  Grosvenor,  president  and  editor  of  the  National  Geographic  Society,  Washing- 
ton, D.  C. 

BsmflnrTAiiyi  oi  tbb  mrmoN  or  tmommal  BBULnom. 

George  Otis  Smith,  director  of  the  United  States  Geological  Survey,  Washington, 
B.C. 

MEMBKB8  AT  LABQB. 

Ralph  Arnold,  consulting  geologist,  925  Union  Oil  Building,  Los  Angeles,  Calif. 

Eliot  Blackwelder,  consulting  geologist,  317  Railway  Exchange  Building,  Denvw, 
Colo. 

A.  H.  Brooks,  geologist  in  charge,  division  of  Alaskan  mineral  resources,  United 
States  Geological  Survey,  Washington,  D.  C.  « 

Arthur  L.  Day,  director  of  the  geophysical  laboratory,  Carnegie  Institution  of  Wash- 
ington, Washington,  D.  C. 

Ellsworth  Huntington,  research  associate  in  geography,  Yale  University,  New 
Haven,  Conn. 

Douglas  W.  Johnson,  professor  of  physiography,  Columbia  University,  New  York 
Caty.  '  J.     .. 

E.  B.  Mathews,  professor  of  mineralogy  and  petrography,  Johns  Hopkins  Univer- 
sity; State  geologist  of  Maryland;  director  of  the  State  weather  service,  Baltimore,  Md. 
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R.  A.  F.  Penroee,  jr.,  consulting  geologist,  460  Bullitt  Building,  Philadelpliia,  Fi. 
David  White,  chief  geologist.  United  States  Geological  Survey,  Washington,  D.  €. 

oomcrrms. 

Committee  on  Becker  memorial  fellowship:  Chairman,  John  Hays  Hmmmcmd, 
Washington,  D.  C. 

Committee  on  financial  resources:  Chairman,  Balph  Arnold. 

Committee  on  development  of  geographical  sciences:  Chairman,  N.  M.  Fennemao. 

Conmdttee  on  paleobotany:  Chairman,  David  White. 

Committee  on  sedimentation:  Chairman,  T.  Wayland  Vaughan. 

Representative  of  the  division  on  advisory  council  of  the  United  States  Board  of 
Surveys  and  Maps:  E.  B.  Mathews. 

XL  Division  of  Medical  Sciencbs. 

Chairman,  George  W.  McCoy. 
Vice  chairman,  Frederick  P.  Gay. 

EXECUTIVE  COMMITTEE. 

Chairman,  George  W.  McCoy;  vice  chairman,  Frederick  P.  Gay;  Henry  A,  Christian, 
Simon  Flexner,  W.  H.  Howell,  Reid  Hunt,  V.  C.  Vaughan. 

MEMBERS   OP  THE  DIVISION. 

Geoige  W.  McCoy,  director  of  the  hygienic  laboratory.  United  States  Public  Health 
Service,  Washington,  D.  C. 

AMERICAN  ASSOCIATION  OP  ANATOMfSTS. 

Clarence  M.  Jackson,  professor  of  anatomy  and  director  of  the  department  of  anat^ 
omy.  University  of  Minnesota,  Minneapolis,  Minn. 

AMERICAN  ASSOOATION  OP  PATHOLOOISTS  AND  BACTERIOLOOUTS. 

Howard  T.  Karsner,  professor  of  pathology,  Western  Reserve  Universitj-,  Cleveland, 
Ohio. 

AMERICAN  NEUROLOGICAL  AaSOaAIION. 

Hugh  T.  Patrick,  associate  professor  of  nervous  and  mental  diseases,  medical  school, 
Northwestern  University,  Chicago,  111. 

AMERICAN  PHTSlOLOOfCAL  SOCOtT. 

W.  H.  Howell,  assistant  director  of  the  school  of  hygiene  and  public  health  and 
professor  of  physiology,  Johns  Hopkins  University,  Baltimore,  Md. 

AMERICAN  MEDICAL  ASSOCIATION. 

R.  T.  Woodyatt,  associate  professor  of  medicine,  Rush  Medical  CoU^g^,  Chicago,  111 

AMERICAN  ROENTGEN  RAT  80CDETT. 

Augustus  W.  Crane,  420  South  Rose  Street,  Kalamazoo,  Mich. 

«     AMERICAN  SOCIETY  POR  CLINtCAL  INVIiSnGATION. 

Henry  A.  Christian,  Hersey  professor  of  the  theory  and  practice  of  physic,  Hatvaid 
Univeraity;  physician  in  chief,  Peter  Bent  Brigham  Hospital,  Boston,  Mass. 

AMERICAN  SOOETT  POR  BXPERDCBNTAL  PATBOLOOT. 

Peyton  Rous,  associate  membw  of  the  department  of  pathology  and  bacterv^ogy, 
Rockefeller  Institute  for  Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  Nev 
York  City. 
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AMERICAN  80CIBTT  FOB  PHARKACOLOOT  AND  EXPBRIICENTAL  THERAPFUTICS. 

Reid  Hunt,  professor  of  pharmacology,  Harvard  University,  Boston,  Mass. 

AMERICAN  SOOETT  OP  BIOLOGICAL  CHEMISTS.  "  ^S.  - "     -       .iJi     1 

Graham  Lusk,  professor  of  physiology,  Cornell  University  Medical  College,  New 
York  City. 

AMERICAN  SURGICAL  ASSOCIATION. 

George  W.  Crile,  professor  of  surgery,  Western  Reserve  University,  Cleveland,  Ohio. 

AMERICAN  VETERINART  MEDICAL  ASSOCIATION. 


ASSOCIATION  OP  AMERICAN  PHT8ICIAN8. 

W.  S.  Thayer,  professor  of  medicine,  Johns  Hopkins  University,  Baltimore,  Md. 

NATIONAL  DENTAL  ASSOCIATION. 

Thomas  B.  Hartzell,  professor  of  mouth  infections,  medical  school,  University  of 
Minneaotai  Minneapolis,  Minn. 

MEMBERS  AT  LARGE. 

David  L.  Edsall,  Jackson  professor  of  clinical  medicine  and  dean  of  the  medical 
school.  Harvard  University;  chief  of  medical  service,  Massachusetts  General  Hospital, 
Boston,  Maas. 

Joseph  Erlanger,  professor  of  physiology,  school  of  medicine,  Washington  University, 
St.  Louis,  Mo. 

Simon  Flexner,  director  of  research  laboratories,-  Rockefeller  Institute  for  Medical 
Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

Frederick  P.  Gay,  professor  of  pathology.  University  of  California,  Berkeley,  Calif. 

G.  Carl  Huber,  professor  of  anatomy  and  director  of  the  anatomic  laboratories, 
University  of  Michigan,  Ann  Arbor,  Mich. 

Allan  J.  McLaughlin,  Assistant  Suigeon  General,  United  States  Public  Healtii 
Service,  Washington,  D.  C. 

R.  M.  Pearce,  Rockefeller  Foundation,  61  Broadway,  New  York  City. 

Rear  Admiral  Edward  R.  Stitt,  Surgeon  General  and  chief  of  the  Bureau  of  Medi- 
cine and  Surgery,  United  States  Navy,  Washington,  D.  C. 

V.  C.  Vaughan,  professor  of  hygiene  and  physiological  chemistry  and  dean  of  the 
medical  school.  University  of  Michigan,  Ann  Arbor,  Mich. 

William  H.  Welch,  director  of  the  school  of  hygiene  and  public  health,  Johns  Hop- 
kins University,  Baltimore,  Md. 

H.  Gideon  Wells,  professor  of  pathology.  University  of  Chicago;  director  of  the 
Otho  S.  A.  Sprague  Memorial  Institute,  Chicago,  111. 

A  representative  of  the  division  of  Federal  relations. 

COMMITTEES. 

Committee  on  anatomy:  Chairman,  Clarence  M.  Jackson. 
Committee  on  dental  investigations:  Chairman,  Thomas  B.  Hartzell. 
Committee  on  neurology  and  psychiatry:  Chairman,  Hugh  T.  Patrick. 
Committee  to  formulate  plans  for  the  production  of  pure  proteins  and  related  mate* 
rials  for  research  purposes:  Chairman,  H.  Gideon  Wells. 
Committee  on  X  ray:  Chairman,  Augustus  W.  Crane. 

XXL  Division  of  Biology  and  Agriculture. 

Chainnan,  C.  E.  McClung. 
l^ce  chairman,  L.  R.  Jones. 
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EXECUTIVE   COMMITTEE. 


Chainnan,  C.  E.  McClung;  vice  chairman,  L.  R.  Jonee;  I.  W.  Bailey,  J.  R.  Mariia, 
P.  J.  Panrott,  Walter  T.  Swingle,  A.  F.  Woods. 


MEMBERS  OP  THE   DIVISION. 
AMBBICAN  SOaBTT  OP  AOBONOMT. 


Charles  V.  Pip«r,  agrostologist  in  charge,  forage  crop  investigatioiur,  United  States 
Bureau  of  Plant  Industry,  Washington,  D.  C. 


SOCIETT  OP  AMBBICAN  BACTKBIOLOOISTS. 


Bamuel  C.  Prescott,  professor  of  industrial  biology,  Massachusetts  Institute  <tf 
Technology,  Cambridge,  Mass. 

BOTANICAL  SOCIETT  OP  AMBBICA. 

H.  H.  Bartlett,  associate  professor  of  botany,  and  director  of  gardens  and  arbore- 
tum. University  of  Michigan,  Ann  Arbor,  Mich. 

William  Crocker,  associate  professor  of  plant  physiology.  University  of  Chicago, 
Chicago,  111. 

L.  R.  Jones,  professor  of  plant  pathology.  University  of  Wisconsin,  Madison,  Wis. 

AMBUCAN  ASSOCIATION  OP  BCONOOflC  BNTOMOLOOlSrS. 

P.  J.  Parrott,  entomologist,  New  York  Agricultural  Experiment  Station,  Geneva, 
N.Y. 

ECOLOGICAL  SOCIETT  OP  AMERICA. 

Ellsworth  Huntington,  research  associate  in  geography,  Yale  University,  New 
Haven,  Conn. 

SOCIETT  OP  AMEBICAN  POREOTEBS. 

Barrington  Moore,  president  of  the  Ecological  Society  of  America,  925  Park  Avenue, 
New  York  City. 

AMERICAN  OENETIC  ASSOOATION. 

G.  N.  Collins,  botanist.  United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 

AMERICAN  SOCIETT  POR  HORTICULTURAL  SCIENCE. 

U.  P.  Hedrick,  horticulturist.  New  York  Agricultural  Exp^iment  Statloo,  Geneva, 

N.Y. 

AMERICAN  PHTTOPATHOLOOICAL  SOOETT. 

George  R.  Lyman,  pathologist  in  charge,  plant  disease  survey.  United  States 
Bureau  of  Plant  Industry,  Washington,  D.  C. 

AMERIOLN  SOaETT  OP  ZOOLOGISTS. 

M.  F.  Guyer,  professor  of  zoology.  University  of  Wisconsin,  Madison,  Wis. 

F.  R.  Lillie,  professor  of  embryology,  Univereity  of  Chicago,  Chicago,  111. 

G.  H.  Parker,  professor  of  zoology,  Harvard  University,  Cambridge,  Mass. 

REPRESENTATIVE  OV  THE  DIVISION  OP  WEDKBJLL  RELATIONS. 

Karl  F.  Kellerman,  physiologist  and  associate  chief,  United  States  Bureau  d 
Plant  Industry,  Washington,  D.  C. 

MEMBERS  AT  LARGE. 

I.  W.  Bailey,  associate  professor  of  forestry,  Bussey  Institution,  Harvard  University, 
Forest  Hills,  Mass. 

Burton  E.  Livingston,  professor  of  plant  physiology,  and  director,  laboratcuy  <rf 
plant  physiology,  Johns  Hopkins  University;  permanent  secretary  of  the  American 
Association  for  the  Advancement  of  Science,  Washington,  D.  C. 
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C.  E.  McClung,  prafesflor  of  zoology,  aiid  director  of  the  zoological  laboratory, 
University  of  Pennsylvania,  Philadelphia,  Pa. 

C.  F.  Marbut,  geologist  in  charge  of  soil  survey,  United  States  Bureau  of  Soils, 
Washington,  D.  C. 

A.  G.  Mayor,  dilator  of  the  department  of  marine  biology,  Carnegie  Institution 
of  Washington,  Tortugas,  Fla.    (276  Nassau  Street,  Princeton,  N.  J.) 

Henry  F.  Moore,  deputy  commissioner.  United  States  Bureau  of  Fisheries,  Wash- 
ington, D.  C. 

J.  R.  Murlin,  professor  of  physiology,  and  director  of  the  department  of  vital 
economics,  University  of  Rochester,  Rochester,  N.  Y. 

Wilfred  H.  Osgood,  assistant  curator  of  mammalogy  and  ornithology,  Field  Museum 
of  Natural  History,  Chicago,  111. 

Walter  T.  Swingle,  physiologist  in  charge,  crop  physiology  and  breeding  investi- 
gations, United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 

A.  F.  Woods,  president  of  the  University  of  Maryland,  College  Park,  Md. 

COMMnTEES. 

Ad^dsory  Board  of  the  American  Institute  of  Baking:  Chairman,  Harry  E.  Bar- 
nard, director,  American  Institute  of  Baking,  Minneapolis,  Minn. 
Committee  on  cooperation  and  coordination:  Chairman,  F.  R.  Lillie. 
Committee  on  educational  relations:  Chairman,  L.  R.  Jones. 
Committee  on  eugeoics:  Chairman,  C.  B.  Davenport,  director  of  the  eugenics 
record  office,  eugenics  laboratory,  Car.^egie  Institution  of  Washington,  Cold  Springs 
Harbor,  N.  Y. 

Committee  on  fellowships:  Chairman,  M.  F.  Guyer. 

Committee  on  fertilizers:  Chairman.  J.  G.  Lipman,  director  of  the  New  Jersey 
Agricultural  Experiment  Station,  New  Brunswick,  N.  J. 

Subcommittee  on  physiological  salt  requirements  of  cultivated  plants:  Chair- 
man, A.  G.  McCall,  professor  of  geology  and  soils,  University  of  Maryland,  College 
Park,  Md. 
Committee  on  food  and  nutrition:  Chairman,  J.  R.  Murlin. 

Subcommittee  on  animal  nutrition:  Chairman,  H.  P.  Armsby,  director  of  the 
institute  of  animal  nutrition,  Pennsylvania  State  College,  State  College.  Pa. 
Subcommittee  on  human  nutrition:  Chairman,  J.  R.  Murlin. 
Committee  on  forestry:  Chairman,  Raphael  Zon,  forest  economist,  United  States 
Forest  Service,  Washington,  D.  C. 
Committee  on  marine  biological  laboratory:  Chairman,  F.  R.  Lillie. 
Committee  on  oceanography:  Chairman,  Henry  F.  Moore. 
Committee  on  phytopathology:  Chairman,  George  R.  Lyman. 
Committee  on-  phytopathobgy  in  the  tropics:  Chairman,  W.  A.  Orton,    plant 
pathologist.  United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 
Committee  to  secure  list  of  current  problems:  Chairman,  G.  N.  Collins. 

COMMITTSES  Or  8CISNTIJIC  SOaETIES  IN  COOPEBATION  WITH  THE  DIVISION. 

American  Society  of  Agronomy:  Chairman,  Charles  V.  Piper. 

Society  of  American  Bacteriologists:  Chairman,  Samuel  C.  Prescott. 

Botanical  Society  of  America:  Chairman,  N.  L.  Britton,  director  in  chief  of  the 
New  York  Botanical  Garden,  Bronx  Park,  New  York  City. 

Ecological  Society  of  America:  Chairman,  Barrington  Moore. 

American  Association  of  Economic  Entomologists:  Chairman,  Walter  C.  O'Kane, 
professor  of  economic  entomology.  New  Hampshire  College  of  Agrieultiure  and  Me- 
chanic Arte,  Durham,  N.  H. 

American  Society  for  Horticultural  Science:  Chairman,  U.  P.  Hedrick. 
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American  Society  of  Naturalists:  Chairman,  Bradley  M.  Davis,  professor  of  botany. 
University  of  Michi^n,  Ann  Arbor,  Mich. 
American  Society  of  Zoologists:  Chairman,  F.  R.  Lillie. 

XIII.  Division  of  Anthropology  and  Psychology. 

Chairman,  Clark  Wissler. 
Vice  chairman,  C.  E.  Seashore. 

EXECXTTIVE   COMHITTEB. 

Chairman,  Clark  Wissler;  vice  chairman,  C.  £.  Seashore;  R.  B.  Dixon,  Raymond 
Dodge,  J.  Walter  Fewkes,  E.  L.  Thomdike. 

MEMBERS  OP  THE  DIVISION. 
AMERICAN  ANTmU>POLO0ICAL  ASSOCIATION. 

R.  B.  Dixon,  professor  of  anthropology,  Harvard  University,  Cambridge,  Maas. 
J.  Walter  Fewkes,  chief  of  the  Bureau  of  American  Ethnology,  Smithsonian  Insti- 
tution, Washington,  D.  C. 

F.  W.  Hodge,  Museum  of  the  American  Indian,  Broadway  at  One  hundred  and 
fifty-fifth  Street,  New  York  City. 

A.  L.  Kroeber,  curator  of  anthropology.  Museum  of  Anthropology;  professor  of 
anthropology.  University  of  California,  Berkeley,  Calif. 

Berthold  Lftuf er,  curator  of  anthropology,  Field  Museiun  of  Natural  History,  Chi- 
cago, 111. 

Clark  Wissler,  curator  of  anthropology,  American  Museum  of  Natural  History,  New 
York  City. 

AHERICAN  P97CH0L00ICAL  ASSOQATION. 

James  R.  Angell,  president  of  the  Cam^e  Corporation,  522  Fifth  Avenue,  New 
York  City. 

Raymond  Dodge,  professor  of  psychology,  Wesleyan  University,  Middletown,  Conn. 

C.  £.  Seashore,  dean  of  the  graduate  college,  and  prof essor  of  psychology,  State 
University  of  Iowa,  Iowa  City,  Iowa. 

H.  C.  Warren  Stuart,  professor  of  psychology,  Princeton  University,  Princeton,  N.  J. 

J.  B.  Watson,  Baltimore,  Md. 

G.  M.  Whipple,  professor  of  experimental  education.  University  of  Michigan,  Ann 
Arbor,  Mich. 

MEMBEBS  AT  LABQE. 

J.  H.  Breasted,  professor  of  egyptology  and  oriental  history,  University  of  Chicago, 
Chicago,  111. 

S.  I.  Franz,  scientific  director.  Government  Hospital  for  the  Insane,  Washington, 
D.  C. 

P.  E.  Goddard,  curator  of  ethnology,  American  Museum  of  Natural  History,  New 
York  City. 

L.  M.  Terman,  professor  of  education,  Leiand  Stanford  Junior  University,  Stanfcid 
University,  Calif. 

E.  L.  Thomdike,  professor  of  educational  psychology.  Teachers'  College,  Columbia 
University,  New  York  City. 

A.  M.  Tozzer,  associate  professor  of  anthropology  and  curator  of  middle  Americaa 
archeology  and  ethnology,  Peabody  Museum  of  American  Archeology  and  Ethnology, 
Harvard  University,  Cambridge,  Mass. 

A  representative  of  the  division  of  Federal  relations. 
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COMMITTBBS. 

Committee  on  anthropological  and  psychological  study  of  the  people  of  the  United 
States:  Chainnan,  Clark  Wissler. 

Committee  on  archeological  mirvey  of  the  States  of  Illinois,  Indiana,  Iowa,  and 
Alissouri:  Chainnan,  R.B.  Dixon. 

State  subcommittee  for  Indiana:  Chairman,  Amos  W.  Butler. 
State  subcommittee  for  Illinois:  Chairman,  Berthold  Laufer. 
State  subcommittee  for  Iowa:  Chainnan.  B.  F.  Shambaugh. 

Conmiittee  on  child  welfare  research:  Chairman,  Clark  Wissler. 

Ck>mmittee  on  initiation  of  a  journal  of  psychological  abstracts  (joint  committee  with 
"the  American  Psychological  Association):  Chairman,  C.  E.  Seashore. 

Advisory  committee  on  problems  of  military  psychology:  Chairman,  Walter  Dill 
Scott,  Northwestern  University,  Evanston,  111. 

Conmiittee  on  nystagmus  research:  Chairman,  Clark  Wissler. 

Committee  on  organized  search  for  research  talent  among  college  students:  Chair- 
man, C.  E.  Seashore. 

Conunittee  on  personnel  research  in  business  and  industry:  Chairman,  Beardsley 
Riiml,  assistant  to  the  president  of  the  Carnegie  Corporation,  522  Fifth  Avenue,  New 
York  City. 

Committee  on  prediction  of  success  of  students  entering  higher  institutions:  Chair- 
man, W.  V.  Bingham,  professor  of  applied  psychology,  Carnegie  Institute  of  Tech- 
nology, Pittsburgh,  Pa. 

Committee  on  specific  projects  outside  of  the  United  States:  Chainnan,  J.  Walter 
Fewkes. 

Committee  of  the  National  Association  of  Directors  of  Educational  Research  to 
cooperate  with  the  division:  Chairman,  M.  E.  Haggerty,  professor  of  educational 
psychology.  University  of  Minnesota,  Minneapolis,  Minn. 

Representative  of  the  division  on  committee  on  health  examinations  of  the  American 
Physical  Education  Association:  E.  A.  Hooton,  Peabody  Museum,  Harvard  Univer- 
sity, Cambridge,  Mass. 

Research  Fellowship  Board. 

A  sum,  amounting  to  $500,000  for  the  period  May  1, 1919,  to  June  30, 1925,  has  been 
pledged  to  be  appropriated  by  the  Rockefeller  Foundation  to  the  National  Research 
Council  for  the  maintenance  of  National  Research  fellowships  in  physics  and  chemifitry , 
under  the  direction  of  a  research  fellowship  board  appointed  by  the  council  of  the 
National  Academy  of  Sciences  and  the  executive  board  of  liie  National  Research 
Council  acting  jointly. 

The  members  appointed  on  this  board  serve  for  a  period  of  five  years.  With  them 
the  chairman  of  the  divisions  of  physical  sciences  and  of  chemistry  and  chemical 
technology,  appointed  annually,  serve  in  an  ex  officio  capacity. 

MEMBERS  OP  THE  BOARD. 

Simon  Flexner,  chairman,  director  of  research  laboratories,  Rockefeller  Institute 
for  Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

H.  A.  Bumstead,^  professor  of  physics,  and  director  of  the  Sloane  physical  labora- 
tory, Yale  University;  chairman  of  the  National  Research  Council,  Washington, 
D.  0. 

Geoige  £.  Hale,  director  of  the  Mount  Wilson  Observatory,  Carnegie  Institution 
of  Washington,  Pasadena,  Calif. 

Elmer  P.  Eohler,  professor  of  chemistry.  Harvard  University,  Cambridge,  Mass. 

R.  A.  Millikan,  professor  of  physics,  University  of  Chicago,  Qiicago,  111. 

A.  A.  Noyee,  director  of  chemical  research,  California  Institute  of  Technology, 
Pasadena,  Calif. 
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F.  G.  Cottrell,  chalnnan  of  the  division  of  chemistry  and  chemical  techncdogj, 
National  Research  Council;  director  of  the  United  States  Bureau  of  lOnes,  Waahing- 
ton,  D.  C. 

Augustus  Trowbridge,  professor  of  physics,  Princeton  Uniyecrity;  chairman  of  the 
division  of  physical  sciences,  National  Research  Council;  executive  secretary  of  ^ 
research  fellowship  board  for  1920-21,  Washington,  D.  C. 

Fellowships  for  1920-21  have  been  awarded  to  the  following  persons,  who  have 
demonstrated  a  high  order  of  ability  in  research,  for  the  purpose  of  enabling  them 
to  conduct  investigations  at  educational  institutions  which  make  adequate  provisioD 
for  research  in  physics  and  chemistry: 


Arthur  F.  Benton. 
F.  Russell  Bichowsky. 
Emmett  K.  Carver. 
Edwin  J.  Cohn. 
Roscoe  G.  Dickinson. 
Rolla  N.  Harger. 


m  CHKicurrBT. 

Morris  Eharasch. 
Axel  R.  Olson. 
Henry  C.  Parker. 
Worth  H.  Rodebush 
Warren  C.  Vosburgh 


Ernest  F.  Barker;  I  George  P.  Paine. 

Leonard  B.  Loeb.  I  Louis  T.  E.  Thompson. 


APPENDIX  B. 
A&TX0LI8  OF  O&OAVIBATIOF  AB  AMESDXD  UP  TO  DXCBMBX&U,  Vm, 

PRBAHBLB. 

The  National  Academy  of  Sciences,  under  the  authority  conferred  upon  it  by  its 
ehairter  enacted  by  Congress,  and  approved  by  President  Lincoln  on  March  3,  186S, 
and  pursuant  to  the  request  expressed  in  an  Exc>cutive  order  made  by  President  Wilson 
on  May  11, 1918,  adopts  the  following  articles  of  organization  for  the  National  Research 
Coimcil,  to  replace  the  temporary  organization  under  which  it  has  operated  heretofore: 

ARTIGLB  I— PURPOSB. 

It  shall  be  the  purpose  of  the  National  Research  Council  to  promote  research  in  tiie 
mathematical,  physical,  and  biological  sciences,  and  in  the  application  of  these 
sciences  to  engineering,  agriculture,  medicine,  and  other  useful  arts,  with  the  object 
of  increasing  knowledge,  of  strengthening  the  national  defense,  and  of  contributing  in 
other  ways  to  the  public  welfare,  as  expressed  in  the  Executive  order  of  May  11, 19IS. 

ARTICLB  II — HBHBBR8HIP. 

Section  1.  The  membership  of  the  National  Research  C^ouncil  shall  be  chosen  with 
the  view  of  rendering  the  council  an  effective  federation  of  the  principal  research 
agencies  in  the  United  States  concerned  with  the  fields  of  science  and  technolog}' 
named  in  Article  I. 

Sec.  2.  The  council  shall  consist  of  representatives  of  national  scientific  and  tech- 
nical societies;  representatives  of  the  Government,  as  provided  in  the  Executive 
order;  and  representatives  of  other  research  organizations  and  other  persons  whose  aid 
may  advance  the  objects  of  the  council. 
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ARTICLE  lU — DIVISIONS. 

Section  1.  The  council  shall  be  organized  in  divisions  of  two  classes:  Divisions 
dealing  with  the  more  general  relations  and  activities  of  the  council,  and  divisions 
dealing  with  special  branches  of  science  and  technology. 

Sec.  2.  The  initial  constitution  of  the  divisions  of  the  council  shall  be  as  follows: 

Divisions  of  general  relations:  Division  of  Federal  relations,  division  of  foreign 
relations,  division  of  States  relations,  division  of  educational  relations,  division  of 
research  extension,  and  research  information  service. 

Divisions  of  science  and  technology:  Division  of  physical  sciences,  division  of 
engineering,  division  of  chemistry  and  chemical  technology,  division  of  geology  and 
gec^raphy,  division  of  medical  sciences,  division  of  biology  and  agriculture,  and 
division  of  anthropology  and  psychology. 

Sec.  3.  The  number  of  divisions  and  the  grouping  of  subjects  in  Article  III,  section 
2,  may  be  modified  by  the  executive  board  of  the  National  Research  Council. 

Sec.  4.  The  divisions  of  general  relations  shall  be  organized  by  the  executive  board 
of  the  National  Research  Council.    (Art.  IV,  sec.  2.) 

Sec.  5.  To  secure  the  effective  federation  of  the  principal  research  agencies  in  the 
United  States,  provided  for  in  Article  II,  a  majority  of  the  members  of  each  of  the 
divisions  of  science  and  technology  shall  consist  of  representatives  of  scientific  and 
technical  societies,  who  shall  be  chosen  as  provided  for  in  Article  V,  section  2.  The 
other  members  of  the  division  shall  be  nominated  by  the  executive  committee  of  the 
division,  approved  by  the  executive  board  of  the  National  Research  Council,  and 
appointed  in  accordance  with  Article  V,  section  4. 

Sec  6.  The  divisions  of  the  council,  with  the  approval  of  the  executive  board,  may 
establish  sections  and  committees,  any  of  which  may  include  members  chosen  outside 
the  membership  of  the  council. 

article  rv — ^administration. 

Section  1.  The  affairs  of  each  division  shall  be  administered  by  a  chairman,  one  or 
more  vice  chairmen,  and  an  executive  committee,  of  which  the  chairman  and  vice  chair- 
men shall  be  ex  officio  members.  The  officers  and  the  executive  committee  of  each  of 
the  divisions  of  general  relations  shall  be  appointed  by  the  executive  board  for  such 
periods  as  may  be  deteimined  by  the  board,  except  that  the  foreign  secretary  of  the 
National  Academy  of  Sciences  shall  be  ex  officio  chairman  of  the  division  of  foreign 
relations.  The  officers  and  executive  committee  of  each  of  the  divisions  of  science 
and  technology  shall  be  elected  by  the  division  at  its  annual  meeting  and  confirmed  by 
the  executive  board. 

Sec  2.  The  affairs  of  the  National  Research  Council  shall  be  administered  by  an 
executive  board,  of  which  the  officers  of  the  National  Research  Council,  the  president 
and  home  secretary  of  the  National  Academy  of  Sciences,  the  president  of  the  American 
Association  for  the  Advancement  of  Science,  the  chairmen  and  vice  chairmen  of  the 
divisions  of  science  and  technology,  and  the  chairmen  of  the  divisions  of  general 
relations  shall  be  members  ex  officio.  In  the  absence  of  the  chairman  of  a  division  the 
vice  chairman  or  other  executive  officer  shall  represent  him.  The  council  of  the 
National  Academy  of  Sciences  and  the  executive  board  of  the  National  Research 
Council,  acting  jointly^  may  nominate  additional  members,  not  to  exceed  12  in  num- 
ber, who,  if  not  already  members  of  the  National  Research  Coimcil,  shall  be  appointed 
thereto  by  the  president  of  the  National  Academy  of  Sciences  for  terms  of  three  years. 
Upon  their  retirement,  chairmen  of  the  National  Research  Council  shall  continue  as 
members  of  the  executive  board  for  two  years  beyond  the  period  of  their  appointment. 
Subject  to  the  approval  of  the  executive  board  the  business  of  the  council  may  be 
transacted  by  an  interim  a*inmittee  constituted  as  defined  in  the  by-laws. 

Sec  3.  The  officers  of  the  National  Research  Council  shall  conMst  of  a  chairman, 
one  or  more  vice  chairmen,  a  permanent  secretary,  and  a  treasurer,  who  shall  also  serve 
as  members  and  officers  of  the  executive  board  of  the  council. 
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Sec.  4.  The  officers  of  the  National  Research  Council,  excepting  the  permanen; 
secretary  and  the  treasurer,  shall  be  elected  annually  by  the  executive  board.  The 
permanent  secretary  of  the  council  shall  be  elected  by  the  executive  board  for  a  period 
of  one  year  or  more.  The  treasurer  of  the  National  Academy  of  Sciences  shall  be  ex 
officio  treasurer  of  the  National  Kesearch  Coimcil. 

Sec.  5.  The  duties  of  the  officers  of  the  council  and  of  the  divisions  shall  be  fixed  b} 
the  executive  board. 

ARTICLE   V — NOMINATIONS  AND  APPOINTMENTS. 

Section  1.  The  Crovemment  bureaus,  civil  and  military,  to  be  represented  in  ikt 
division  of  Federal  relations  and  the  scientific  and  technical  societies,  to  be  repre- 
sented in  the  divisions  of  science  and  technology  of  the  National  Research  CouikiI. 
shall  be  determined  by  joint  action  of  the  council  of  the  National  Academy  of  Sciencet 
and  the  executive  board  of  the  National  Research  Council. 

Sbc.  2.  Representatives  of  scientific  and  technical  societies  ahall  be  nominated  b}' 
the  societies,  at  the  request  of  the  executive  board,  and  appointed  by  the  president  d 
the  National  Academy  of  Sciences  to  membership  in  the  council  and  assigned  to  one 
of  its  divisions. 

Sec.  3.  The  representatives  of  the  Grovemment  shall  be  nominated  by  the  president 
of  the  National  Academy  of  Sciences  after  conference  with  the  secretaries  of  the  depart- 
ments concerned,  and  the  names  of  those  nominated  shall  be  presented  to  the  president 
of  the  United  States  for  designation  by  him  for  service  with  the  National  Researdi 
Council. 

Sec.  4.  Other  members  of  the  council  shall  be  nominated  by  the  executive  com- 
mittees of  the  divisions,  approved  by  the  executive  board,  and  appointed  by  the 
president  of  the  National  Academy  of  Sciences  to  membership  and  assigned  to  one  of 
the  divisions. 

Sec.  5.  Members  of  the  council  shall  be  appointed  for  terms  of  three  years,  except 
when  appointed  to  fill  unexpired  terms. 

Sec  6.  The  Government  representatives  shall  serve  for  periods  of  three  yeais, 
imless  they  previously  retire  from  the  Government  office  which  they  represent,  in 
which  case  their  successors  shall  be  appointed  for  the  unexpired  term. 

article   VI — MEETINGS. 

Section  1.  Meetings  of  the  council  may  be  held  on  call  of  the  executive  board. 

Sec  2.  The  executive  board  and  the  divisions  shall  hold  annual  meetings,  at  which, 
in  the  case  of  the  divisions  of  science  and  technology,  officers  shall  be  elected;  such 
other  meetings  may  be  called  as  may  be  required  for  the  transaction  of  business.  The 
annual  meeting  of  the  executive  board  shall  be  held  in  April  in  the  dty  of  Waahington, 
on  a  date  to  be  determined  as  the  board  may  direct. 

Sec  3.  Joint  meetings  of  the  executive  board  of  the  National  Research  Council  and 
the  council  of  the  National  Academy  of  Sciences  shall  be  held  from  time  to  time,  to 
consider  any  matters  which,  in  the  judgment  of  the  president  of  the  National  Academy, 
require  the  attention  of  both  bodies. 

ARTICLE   Vn — PUBUCATIONS  AND  REPORTS. 

Section  1.  An  annual  report  on  the  work  of  the  National  Research  Council  shall  be 
presented  by  the  chairman  to  the  National  Academy  of  Sciences  for  submission  to 
Congress  in  connection  with  the  annual  report  of  the  president  of  the  Academy. 

Sec  2.  Other  publications  of  the  National  Research  Council  may  include  pap^i, 
bulletins,  reports,  and  memoirs,  which  may  appear  in  the  proceedings  or  memoirs  of 
the  National  Academy  of  Sciences,  in  the  publications  of  other  societies,  in  scientific 
and  technical  journals,  or  in  a  separate  series  of  the  Research  Coimcil. 

ARTICLE  Vm — ^amendments. 

Section  1.  Power  of  amendment  of  these  articles  of  organization  shall  reside  in  the 
council  of  the  National  Academy  of  Sciences. 
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ANNUAL  BEPOBT  OF  THE  TBEASUBEB. 

[January  1  to  December  31, 1920.] 

To  the  President  of  the  National  Academy  of  Sciences  : 

I  have  the  honor  to  submit  the  following  report  as  treasurer  of  the 
Academy  for  the  fiscal  and  calendar  year  January  1  to  December  31, 
1920,  and  as  treasurer  of  the  National  Research  Council  for  the 
same  period,  although  the  fiscal  year  of  the  Research  Council  runs 
from  July  1  to  June  30.  In  accordance  with  the  action  taken  at  the 
autumn  meeting  of  the  Academy  in  November,  1920,  the  fiscal  year 
of  the  Academy  will  hereafter  correspond  to  that  of  the  Research 
Council.  The  accounts  of  these  two  are  herein  reported  separately, 
the  first  part  covering  the  financial  transactions  of  the  Academy 
proper  and  the  second  those  of  the  Research  Council. 

During  the  year  the  accounts  of  the  Research  Council  were  com- 
pletely segregated  from  those  of  the  Academy  proper,  so  as  to  pre- 
vent duplication  and  the  resultant  waste  of  time  and  confusion  of 
record.  In  this  connection  I  wish  to  acknowledge  with  appreciation 
the  very  faithful  and  efiicient  work  of  Mr.  J.  H.  J.  Yule,  bursar  of 
the  Academy  and  of  the  National  Research  Council. 

national  academy  of  sciences. 

The  total  income  of  the  Academy  from  gifts,  dues,  interest  on 
investments  and  bank  deposits,  subscriptions  and  contributions  to 
Proceedings,  emergency  fund.  Proceedings,  contributions  for  the 
building  site,  and  the  William  Ellery  Hale  lectureship  was  $79,848.58. 
The  miscellaneous  disbursements  amounted  to  $70,449.31,  and  pay- 
ments on  grants  from  trust  funds  and  for  medals  amounted  to 
$8,773.45. 

The  total  book  value  of  investments  held  by  the  Academy  on 
December  31  was  $258,586,  yielding  interest  at  that  date  at  the  rate 
of  5.24  per  cent  on  the  sum  named.  The  market  value  of  tHese 
mvestments,  as  nearly  as  could  be  determined,  on  December  31  was 
$222,541.65,  and  the  interest  rate  as  computed  on  that  sum  was  6.20 
per  cent.  Attention  is  invited  to  the  difference,  amounting  to 
$36,044.35,  between  the  book  value  of  the  Academy's  investments 
and  the  market  value  as  shown  on  pages  114  to  115.  This  shrinkage 
of  13.9  per  cent  is  due  to  the  continued  abnormal  condition  of  the 
money  market,  and  does  not,  it  is  believed,  warrant  any  concern  as 
to  the  ultimate  value  of  the  security  behind  bonds  of  the  class  owned 
by  the  Academy.    During  the  year  both  the  French  and  the  Swiss 
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Governments  have  floated  long-term  bond  issues  in  this  country  at 
8  per  cent  interest^  and  domestic  offerings  of  high-class  securities  at 
the  same  rate  have  been  numerous. 

The  sum  of  $2,040  was  contributed  by  19  members  of  the  Academy 
during  the  year  for  the  purpose  of  furnishing  working  capital  for  the 
publication  of  the  Proceedings  of  the  Academy. 

Changes  in  the  investments  during  the  year  may  be  summarized 
as  follows:  Loans  on  real  estate  aggregating  SI 0,000  were  paid.  Two 
real  estate  notes  for  a  total  of  $5,000  were  renewed  for  three  years 
at  an  increased  rate  of  interest.  Five  bonds  of  a  total  face  value  of 
$5,000  were  called  for  retirement  and  redeemed.  Twelve  additional 
bonds  of  the  total  face  value  of  $10,000  were  purchased  for  $8,890. 
Bonds  of  a  total  face  value  of  $3,200  and  a  total  book  value  of  $3,100 
owned  by  the  National  Research  Council  were  transferred  to  the 
books  of  that  organization. 

In  accordance  with  the  action  of  the  Academy  in  November,  1916, 
the  capital  of  the  Marsh  fund  was  increased  to  $20,000  through  the 
transfer  of  $500  from  income,  and  the  total  of  this  fund  is  now  the 
full  amount  authorized  by  the  Academy. 

The  consolidated  investment  fimd  now  totals  $174,745.50,  aa 
increase  of  $500  having  been  made  by  addition  to  the  Marsh  fund, 
and  a  decrease  of  $9,400  having  been  made  by  the  elimination  of  the 
building  fund,  the  capital  of  which  was  used  for  part  of  the  purchase 
price  of  the  building  site. 

During  the  year  additional  contributions  in  cash  amounting  to 
$35,000  were  received  toward  the  purchase  of  a  building  site  for  the 
Academy  and  the  Research  Council.  These  contributions,  together 
with  $9,400  capital  and  $1,050.18  income  of  the  building  fund,  both 
of  which  were  transferred  to  the  building  site  fund,  have  enabled 
me  to  repay  entirely  the  loan  of  $40,000  made  on  securities  owned 
by  the  Academy,  mentioned  in   my  last  report. 

A  contribution  of  $5,000  was  received  from  the  Carnegie  Corpora- 
tion of  New  York,  being  the  first  installment  on  their  appropriation 
for  the  construction  of  a  building  for  the  Academy  and  the  Research 
Council,  and  this  contribution  was  expended  for  the  preparation  of 
preliminary  plans  for  such  a  building. 

TRirST  FTTNDS  OF  THE  ACADEMY. 

The  trust  funds  of  the  Academy,  the  income  of  which  is  admin- 
istered for  specific  purposes,  are  eniunerated  below.  The  capital  of 
certain  fimds  has  been  increased  beyond  the  amoimt  of  the  original 
gift  or  bequest  by  the  transfer  of  accumulated  income  at  the  request 
of  the  donors  or  by  action  of  the  Academy. 

Bache  fund:  Bequest  of  Alexander  Dallas  Bacbe,  a  member  of  the  Acad- 
emy, 1870.    To  aid  researches  in  physical  and  natural  sciences $59, 000. 0^ 
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Watson  fund:  Bequest  of  James  C.  Watson,  a  member  of  the  Academy, 
1874.  For  the  promotion  of  astronomical  science  through  the  award  of 
the  Watson  gold  medal  and  grants  of  money  in  aid  of  research |25, 000. 00 

Draper  fimd:  Gift  of  Mrs.  Henry  Draper,  1883.  In  memory  of  her  hus- 
band, a  former  member  of  the  Academy.  To  found  the  Henry  Draper 
gold  medal,  to  be  awarded  for  notable  investigations  in  astronomical 
physics.  The  balance  of  income  is  applied  to  air  research  in  the  same 
science 10, 000. 00 

Smith  fund:  Gift  of  Mrs.  J.  Lawrence  Smith,  1884,  in  memory  of  her  hus- 
band, a  former  member  of  the  Academy.  To  found  the  J.  Lawrence 
Smith  gold  medal,  to  be  awarded  for  important  investigations  of  me- 
teoric bodies  and  to  assist,  by  grants  of  money,  researches  concerning 
such  objects 10, 000. 00 

Gibbs  fund:  Established  by  gift  of  Wolcott  Gibbs,  a  member  of  the  Acad- 
emy, 1892,  and  increased  by  a  bequest  of  the  late  Morris  Loeb,  1914. 
For  the  promotion  of  researches  in  chemistry 5, 545. 50 

Gould  fund:  Gift  of  Miss  Alice  Bache  Gould,  1897,  in  memory  of  her 
father,  a  former  member  of  the  Academy.  For  the  promotion  of  re- 
searches in  astronomy 20, 000. 00 

Oomstock  fimd:  Gift  of  Gen.  Cyrus  B.  Oomstock,  a  member  of  the  Acad- 
emy, 1907.  To  promote  researches  in  electricity,  magnetism,  or  radiant 
energy  throiigh  the  Comstock  prize  of  money,  to  be  awarded  once  in  5 
years  for  notable  investigations .  The  f imd  is  to  be  increased  ultimately 
to  115,000 12,406.02 

Marsh  fund:  Bequest  of  Othniel  Charles  Marsh,  a  member  of  the  Academy, 

1909.  To  promote  original  research  in  the  natural  sciences.  To  the 
original  bequest  of  $10,000  the  Academy  has  added  interest  received 
from  the  estate  and  has  authorized  the  increase  of  the  fund  to  $20,000 

by  annual  additions  from  income 20, 000. 00 

Murray  fimd:  A  gift  from  the  late  Sir  John  Murray,  1911,  to  foimd  the 
Alexander  Agassiz  gold  medal,  in  honor  of  a  former  member  and  presi- 
dent of  the  Academy,  to  be  awarded  for  original  contributions  to  the 
science  of  oceanography 6, 000. 00 

Hartley  f\md:  A  gift  from  Mrs.  Helen  Hartley  Jenkins,  1913-14,  in  mem- 
ory of  her  father,  Marcellus  Hartley,  to  found  the  medal  of  the  Academy 
awarded  for  eminence  in  the  application  of  science  to  the  public  welfare .      1, 200 .  OO 

Billings  fund:  Established  by  the  bequest  of  Mrs.  Mary  Anna  Palmer 
Draper  (Mrs.  Henry  Draper)  of  $25,000, 1915.  To  support  the  publica- 
tion of  the  proceedings  of  the  Academy  or  for  other  purpose,  to  be  de- 
termined by  the  Academy.    Three  installments 5,000.90 

Elliot  fund:  Gift  of  Margaret  Henderson  Elliot  to  found  the  Daniel  Giraud 
Elliot  gold  medal  and  honorariiun  for  the  most  meritorious  work  in  zo- 
ology or  paleontology  published  in  each  year 8,000.00 

Thompson  fund:  Gift  of  Mrs.  Mary  Clark  Thompson,  1919,  the  income 
thereof  to  be  applied  for  a  gold  medal  of  appropriate  design  to  be 
awarded  annually  by  the  Academy  for  the  most  important  services  to 
geology  and  paleontology;  the  medal  to  be  known  as  the  Mary  Clark 
Thompson  gold  medal 10,000.00 

In  addition  to  the  above-named  funds  the  Academy  holds  the  following: 
Agassiz  fund — Bequest  of  Alexander  Agassiz,  a  member  of  the  Academy 

1910,  foTithe  gene|:|d  jises  of  the.^j^emy 50, 000.  OO 

Total 242,151.52 

32273*--S.  Doc.  874, 06-3—8 
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Statement  of  assets  and  liabilities  Dec.  SI,  1920, 
A88BT8. 


Itozni. 


Face 
▼ahie. 


Book 
▼atue. 


Mortgage  notes,  i eoared  by  first  mortgages  on  real  estate. . 


Bomw 

(Bonds  purchased  during  tbe  year  are  Indicated  thos:  *.) 

American  Telephone  &  Telegraph  Co.,  30-year,  5  per  cent,  gold  col- 
lateral trust,  due  Dec.  1, 1946;  Nos.  4004,  20245,  20246,  41419;  4  at 
$1,000 


Ashevllle  Power  ii  Light  Co.,  first  mortgage,  30-year  gold,  5  per  cent, 

due  Apr.  1, 1942,  N6w  York;  Nos.  272, 490, 402, 506, 509;  5  at  $1,000. . 
Broadway  Realty  Co.,  purchase  money,  first  5  per  cent  gold,  due 

Sept.  1,  1926;  Nos.  50,  796,  963-965,  1068,  1616-1620,  MHO,  *1189, 

♦1629,  ♦1630;  15  at  11,000 

Bush  Terminal  Buildings  Co.,  first  mortgage  50-year  sinkixig  bmd, 

5  per  cent,  gold,  due  Apr.  1,  1960;  Nos»  138^1387  and  2805-2809; 

lOat  $1,000 

Chesapeake  &  Ohio,  general  mortgage,  4.5  per  cent,  gold,  due  New 

York,  Mar.  1, 1992;  Nos.  15350-15354;  5 at  $1,000 

City  of  Taooma,  Green  River  special  water  fund  No.  2;  5  per  cent, 

due  Oct.  1, 1939;  Nos.  1508  1511;  4at  $1,000 

Cleveland  Electric  &  Illuminating  Co.,  first  mortgage,  5  per  cent, 

gold,  due  New  York,  Apr.  1, 1939;  Nos.  D261-D264;  4  at  $600,  and 

Nos.  M6060,M6006,M6097,M15094-15098;8at$l,000 

Commonwealth  Electric  Co.,  first  5  per  cent,  due  June  1, 1943;  Nos. 

2945-2947,4011;  4  at  $1,000 

Cosmos  Club,  4.5  per  cent,  due  July  1,  1949;  Nos.  286-289,  290-294, 

296,297,299,301,303-305,350;  17  at  $1,000 

Detroit  Edison  Co.,  first  and  refunding,  mortgage,  gold,  5  per  cent, 

due  Jan.  1, 1940;  Nos.  9657-9660;  4  at  $1,000,  and  Nos.  D501,  D502, 

D599;3at$500 

Detroit  Edison  Co.,  first  mortgage,  30-year  gold,  5  per  cent,  due  Jan. 

1, 1933;  Nos.  557,  2442,  2443,  3024,  8252,  3253,  3639-S641,  8086;  10  at 


$1,000.. 


Dominion  Coal  Co.  (Ltd.),  first  mortgage,  sinking  ftmd,  gold,  5  per 
cent,  due  New  York,  Mar.  1, 1940;  Nos.  A1037-A1099;  3  at  $1,000.. 

Galveston,  Harrisburg  &  San  Antonio,  Mexican  and  Padflc  Ex., 
6  per  cent,  second  guaranteed,  reduced  to  5  per  cent,  due  Jan.  1, 
1931;  Nos.  1044, 1048, 1248, 2112  2116;  8at $1,000 

Georgia  Ry.  &.  Electric  Co.,  first  consolidated  mortgage,  5  per  cent, 
sinking  fund,  gold,  due  Jan.  1, 1932;  Nos.  191, 1061, 1600;  3  at  $1,000. 

Government  of  the  Province  of  Alberta,  4.5  per  cent,  10-year  gold 
debenture,  due  New  York,  Dec.  1, 1923;  Not.  1501-1611;  11  at  $100, 
and  Nos.  2031, 2082;  2  at  $600 

Government  of  the  Province  of  Alberta,  4.5  per  cent,  10-year  gold 
debenture,  due  New  York,  Feb.  1, 1924;  No.  2620;  1  at  $500 

Government  of  the  Province  of  Alberta,  5  per  cent,  10-year  gold 
debenture,  due  New  York,  May  1, 1925;  No.  2364;  1  at  $1,000,  and 
Nos.0189B-0193B;5at$500 

Grand  Rapids  Gas  Light  Co.,  5  per  cent,  firstmortgage,  gold,  due 
New  York.  Aug.  1, 1939;  Nos.  A522,  A523,  A695,  A506;  4  at  $1,000. 

Hydraulic  Power  Co.,  of  Niagara  FaUs,  5  per  oent,  refunding  and 
improvement  mortgage,  due  Oct.  1, 1951;  Nos.  D457,  D458,  ♦D244; 
tat  $500 


$80,500.00 


$30,500.00 


4,ooaoo 

5,000.00 

15,000.00 

10,000  00 
5,000.00 
4,000.00 

io,ooaoo 

4,000.00 

n.ooaoo 

5,500.00 


1,500.00 


3,817.50 
4,882.50 

14,03a  00 

9,375.00 
4,600.00 
4,140.00 

9,597.60 
3,60a00 
17,000.00 

5,006.00 


10,000.00 

10,072.50 

3,000.00 

2,718.75 

8,000.00 

8, 03a  00 

8,000.00 

2,995.00 

3,100.00 

2,008.50 

5oaoo 

48a  00 

3,500.00 

3,373.75 

4,000.00 

4, 02a  00 

1,32a  00 
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Statement  of  assets  and  liabilities  Dec.  31,  /Pj?0— Continued. 
ASSETS->ContInued. 


Items. 


PflMe 
yaloe. 


Book 
value. 


Market 
value 

Dec.  31, 
1920. 


BONDS— continued. 

Liberty,  third  loan,  4i  per  cent  gold  of  1928;  Nos.  SSO,  at  $10,000; 
No8. 2043490-2M3aa3;  2ft  at  $100;  and  Not.  4070782-4070787;  6at  ISO. . 

Liberty,  fourth  loan,  4}  per  cent,  gold,ofl9»-lA38;  No6.26M501, 
3S66608;2atfl00 

Hidiigan  Northern  Po^er  Co.,  first  mortgtige  guaranteed,  5  per 
cent,  due  1041;  Nos.  6054,  5067,  6216,  H5l$,  6667-6571,  «6616;  10  at 
fl,000;andNoe,*4367,*4368;2at$500 

Milwaukee  Electric  R>.  dc  Light  Co.,  6  per  cent  general  and  refund- 
ing mortgage,  gold,  series  A,  due  New  York,  Dec.  1,  1961;  Nos 
2Q68|  2772,  3830^  3840,  3930,  8931,  5222.5224;  9  at  11,000 

Minneapolis  General  Electric  Co.,  5  per  cent  80-year  gold  mortgage, 
due  New  York,  Dec  1,  1934;  Nop.  1621,  1622,  1949,  2004,  2572- 
2576,  7579,  7580;  10  at  81,000 

Niagara  Falls  Power  Co.,  tlrst  mortgage,  5  per  oea*.,  gold,  coupon 
dueJan  1,1982;  No6. 5246, 5247,  0583,  8358;  4  at  81,000 

Niagara  Falls  Power  Ca,  first  mortgage,  5  per  cent,  gold,  registered, 
due  Jan.  1, 1932;  No.  B484:  lat  16,000 

Biggs  Bealty  Co.,  3-^:*ear  coupon,  first  5  per  cent,  due  WashUig' 
ton,  D.  C,  Oct.  1, 1940;  Nos.  124, 128, 132, 136,  HO,  144;  Oat  $1,000. 

Shawinigan  Water  <&  Power  Co.,  5  per  cent  ooosolidated  mortgage, 
ao-year,  gold,  due  Jan.  1, 1934;  Nos  M0854,  M0610,  M2894,  M2943; 

4  at  $1,000 

Southern  Bell  Telephone  &  Telegraph  Co.,  SO-year  first  mortgage, 

5  per  cent,  sinking  fund,  gold,  due  Jan.  1,  1941;  Nos   M9739, 
M11576-M11579,  M13965.  M15568-M15570;  9at  $1,000 

*Swiss  Government,  8  per  cent,  due  July  1,  1940;  temporary  cer- 
tificate. No.  ♦M 10264;  1  at  $1,000 

Trinity  Buildings  Corporation,  first  mortgage,  gold,  5§  per  cent, 
due  1939;  Nos.  M5229-M5243;  15  at  $1,000;  and  Nos.  D697-D706; 
10  at  $500 

Two  Bector  Street  Corporation,  first  mortgage,  15-3-ear,  sinking 
fond,  gold  loan,  6  per  cent,  due  Apr.  1, 1935;  No.  •M300;  1  at  $1,000; 
Na*D152;  I  at  $500 

Union  Electric  Light  &  Power  Co.,  of  St.  Louis,  6  per  cent  first 
mortgage,  30-year,  go^d,  due  New  York,  Sepr,  1 1932;  Nos.  1352, 
4169,  8801, 8821;  4  at  $1,000 

United  Kingdom  of  Great  Britain  and  Ireland,  10-year,  6i  per  cent, 
doe  Aug.  1, 1929;  Nos.  M138684.U138699;  16  at  $1.000 

Vieksburg,  Shreveport  &  Padflc  B.  B.  Ca,  prio^Men  mortgage  at 

6  per  cent,  cold,  renewed  it  5  per  cent,  dne  Nov.  1, 1915,  extended 
to  Nov.  1, 1940:  Nos.  561,  661,  794,  982,  1323;  5  H  $1,000 


Total. 


$12,800.00 
200.00 

11,000.00 

9,000.00 

10,000.00 
4,000.00 

6,00a  00 

6,000.00 

4,000.00 

9,000.00 
1,000.00 

20,000.00 

1,500.00 

4,000.00 
16,000.00 

5,000.00 


$12,800.00 
201).  OC 

9.540  DC 

8,237.50 

9,880.00 
4,100.00 
5,780.00 
6,195.00 

3,822.50 

8,942.50 
1,000.00 

19,900.00 

1,500.00 

3,782.50 
15,400.00 

5,050.60 


265,100.00 


258.586.00 


$11,392.00 
174.00 

8,680.00 

6,761.26 

8,400.00 
3,460.00 
6,175.00 
5,620.0^) 

3.4^.00 

7,267.50 
1,020.00 

17,200.00 

1.305.00 

3.020.00 
13  800.00 

4,000.00 


222,54L65 


SUMMABY. 

Book  value  of  mortgage  notes  as  above $30,100.00 

Book  value  of  bonds  as  above.... 228,086.00 


1258.586.00 


Bank  balance  Dec.  31, 1920 , , li,656.61 

Total - .V...... 27S,iMB.61 
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Statement  ofoiteli  and  liabilities  Dec.  SI,  iPfO— Continued. 

LIABILITIES. 


Income. 

Capital. 

Income. 

CapitaL 

General  fund,  uninvested. . . 
Agassis  fund,  invested 

$1,128.30 

Hartley  fund: 

Invest  ed 

$50,000.00 
59,000.00 

$1,200.00 

Bache  fund: 

Uninvested 

$166.94 

150.00 
1,457.38 

400.00 
611. 76 

Invested 

Marsb  fund: 

Invested       .  .  .  ...... 

Uninvested '    1,697.96 

DiUinis  fund:                        i 

ao,o(».oo 

5  000.00 

Uninvested 

Invested 

50.00 

Hurra,  fund: 

Invested 

TTiiinveRt^^,. , 

6,000.00 

BuUdingsite: 

Invested    

2,240.00 
24S.61 

Unfnv«stj»d       

Proceedings: 

Invested 

Uninvested 

C.€m\9±(yi*;k  irm^i 

1                      1 

Uninvested 

Invested 

500.00 
1,287.77 

1,441.00 

917. 50 

12,265.00 
141.02 

in^,  uninvested 

477.54 

2,560.00 
1,413.76 

Uninvested! .  

Consolidated    fund,    unin- 
vested  

Smith  fund: 

Invested 

10,000.00 

Draper  fund: 

Invested 

10,000.00 
8,000.00 

Uninvested 

Thompson  fund: 

Invested   

Uninvested      .... 

762.00 

10  000.00 

Elliot  fund: 

300.00 
847.89 

500.00 
72.15 

7,010.00 

Uninvested 

173.93 

Invested 

Watson  fund: 

Invested 

Uninvf^vtfKl 

1,780.00       24.97I.S 

Glbtasfund* 

5,546.50  1 
1 

Uninvested      

91&85 

21 7S 

Grand  total 

invescea 

Uninvested 

dO,09L09 

242,15L52 

Goukl  fund: 

Invested 

10.902.50 

Consolidated  investment 
fund: 

Uninvested 

837.16  1-            7.60 

174,7«.n 
.7S 

Hale  lectureship: 

200.00 
40.59 

Uninvested 

1,441.00 

Invested 

Total 

Uninvested      

1.441.00  1  147  715  50 

< 

■  Condensed  statement  of  receipts  and  expendittures,  Jan.  1  to  Dec.  SI,  1920. 

RECEIPTS. 

Balance  Jan.  1,  1920,  as  per  last  report $13,03O.7*J 

Gash  receipts: 
Proceedings — 

Annual  dues $980.00 

Subscriptions 1,604.21 

Reprints  and  separates 768. 39 

National  Research  Ck)uncil— 

Subscriptions 896. 00 

Space 1,858.50 

Reprints 276.17 

$6,377.27 

Special  contributions,  Proceedings * 2,040x00 

(General  fund — 

Interest  on  bank  deposits 306.57 

Contributions  to  building  site 35, 000. 00 

Interest  on  investment,  building  site 753. 18 
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Gash  receipts— Continued. 

Contribution  for  building  plans $5,000.00 

William  Ellery  Hale  lectureship 500.00 

William   Ellery   Hale   fund   for   International   Research 

Council 350. 00 

Total  income  from  investments 14, 560. 52 

Bonds  called  in  and  paid 4, 946. 25 

Mortgage  notes  paid 10, 000. 00 

Profit  on  sale  of  bonds 14. 79 

$79,W8.58 

Book  transfers: 

Income  transfers. . « , .  • 3, 020. 00 

.--Distribution  of  consolidated 9; 037. 25 

12,057.25 

Total 104,936.62 

BXPBNDITUBB8, 

Book  tjansfers: 

Income  transfers $3, 020. 00 

Distribution  of  consolidated 9,037.25 

12,057.2§ 

Cash  expenditures: 

Transferred  to  National  Research  Council — ^uninvested 

cash,  Dec.  31, 1919 1,301.73 

Architect's  fee,  preliminary  plans  for  building 5, 000. 00 

International  Research  Council 349.75 

Investment  of  capital 8, 890. 00 

Accrued  interest  on  bonds  purchased 174. 55 

Adjustment  on  sale  of  bonds 162. 50 

Repaid  loan  on  collateral,  building  site 40,000.00 

Interest  on  loan  on  collateral,  building  site 273.91 

Costof  plats,  blueprints,  etc 4L72 

Payments  from  trust  and  other  funds: 
Bache  fund — 

J.  C.  Jensen,  grant $250.00 

Asa  A.  Schaefer,  grant 450. 00 

CarlH.  Eigenmann,  grant 500.00 

T^lliam  Bowie,  grant 150.00 

Henry  G.  Barbour,  grant 600.00 

T.  H.  Goodspeed,  grant 335.00 

C.  H.  Warren,  grant 500.00 

W.  Lindgren,  grant 200.00 

Miscellaneous  expenses 1. 00 

2.986.00 

Draper  fund — 

S.  A.  Mitchdl,  grant. 400.00 

Joel  Stebbins,  grant 300.00 

Edwin  B .  Frost,  grant 175. 00 

Antonio  Abetti,  grant 500.00 

Medals 228.05 

1,608.06     ' 

Gibbsfund—  • 

W.  D.  Harkins,  grant. 500.00  >    ' 

,   .       .    R.  L.  Datta,  grant , 100.00 

600.00 
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Payments  from  trust  and  other  funds— Continued. 

Gould  fund,  A stronomical  Journal 

Hale  lectureship,  honorariums 

Hartley  fund,  medal 

Murray  fund,  medals 

Thompson  fund — 

Preliminary  expenses $51.07 

Design  for  medal 200.00 

Sketches  for  medal 500. 00 

Model  for  medal 500. 00 


1600.00 

500.00 

36.64 

446.69 


Watson  fund — 

John  A .  Miller,  grant 500. 00 

J.  A.  Parkhurst,  grant 250.06 

Proceedings: 

SaliMry>  managing  editor 

Printing  and  distributing 

Expenses,  Boston  office 

Expenses,  Washington  office 

General  fund: 

Stflary,  assistant  secretary 

Home  secretary's  office 

Treasurer's  office 

Memoirs,  printing,  etc 

Meeting- 
Annual 

Autumn 

Election  of  members 


1,251.07 


750.00 

750.00 

7,584,19 

255.00 

222.66 


|8,mi.K.<> 


800.00 
1,803.01 

373.50 
1,773.23 

941.64 

204.40 

47.52 


5,443.30 

91,280.01 
Balance  Dec.  31, 1920 13,656.61 

Total 104,936.62 

Acamntf  wWi  individual  fundi  Jan,  1  to  Doe.  SI,  l^MO, 


Oenanlfond. 

AfMdsteBd. 

Income. 

Ci^taL 

iBoonoe. 

C^iitaL 

Balance  Jan.  1,1990: 

OWh...         T                     T          ,                      .         T               rr-        -T T T 

$576.07 
8,090.00 

800.67 
3,000.80 

Invested , 

S50,onLfli 

Reoetpti: 

TntJirAat rtn  <lAtv>«itn      ...    .......    .    ..............    . 

TntiWtfwt  An  InviMtiniintfl   

Total r....... 

0»i71.00 

ao^ooaoi 

QfMnlozponMf   *...*...» 

6.448.80 
1,188.80 

BalaneeDeca^lOpO^ 

netfi 

Inv«gted p^.,„ 

ao,ooaai 

Total 

«^on.«o 

m.m.m 
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Accounts  vnth  individual  fundi  Jan.  1  to  Dec,  SI,  ^950— Continued. 


Bache  ftmd. 

Billings  fund. 

Income. 

Capital. 

Income. 

Capital. 

Balance  Jan.  1,1920: 

Cash 

$1,685.83 

870.84 
50.00 

237.58 

Invested 

859,000.00 

$5,000.00 

Receipts: 

Interest  on  investments 

2,808.13 

ToUl 

4,583.96 

59,000.00 

358.42 

5,000.00 

Disbtmements: 

Grants  and  m^als.  - r .  - . ,  ^ . .  r .......,-  r 

2,966.00 

Transfer  to  proceedings 

308.42 

Balance  Dee.  31, 1920: 

Cash 

1,597.96 

Invested 

59,000.00 

50.00 

6,000.00 

Total 

4,583.96 

59,ooa<» 

858.43 

6,000.00 

Building  construction. 

Building  fund. 

Income. 

Capital. 

Income. 

Capital. 

Balance  Jan.  1, 1930: 

Cash 

8600.36 
300.00 

Invested 

$9,400.00 

Receipts: 

Carnegie  Corporation  of  New  York 

15,000.00 

Interest  on  investments 

159.82 
9,400.00 

Transfer  firom  consolidated  capital  to  boilding- 
ftind  income      

Total 

5,000.00 

10,450.18 

0,400.60 

Disbursements: 

Architect's  fee.  nreltminarv  nlansr f- r 

5,000.00 

Transfer  from  oapltal  to  income 

9,400.00 

Transfer  to  bnfMf  nr  si*A  inoome  .-,,.-.».,.,--, 

10,450.18 

Total 

5,000.00 

10,450.18 

9»  400.00 
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Accounts  with  individual  fimdi  Jan,  1   to  Dec,  SI,  1920 — Continued. 


Building  site. 

Comstodc  fond. 

Income. 

Capital. 

Income. 

CS^iital. 

Balance  Jan.  1,1920: 

nash..,  , 

1003.77 
600.00 

tI4Le2 

Invested * 

12,3KLn 

Receipts: 

SubscriptioDs 

$35,000.00 

10,450.18 

758.18 

TrAnflffM*  froio  bnlMlng  fund -  -  T  -  -  T 

1 

Interest  on  Investments 

384.00 

Total 

40,203.80 

1,787.77 

12,406.0 

Repaid  loan,  National  Aoadem- 

3,378.63 

40,000.00 

273.01 

20.40 

41.72 

248.01 
2,240.00 

Repaid  loan  on  oollateral 

Intwefft  on  loan ^ 

Aooroed  interest  on  bonds  purchaaed 

Plats,  bine  prints,  etc 

Balance  Dec.  31, 1930: 

0Mb 

1,287.77 
500.00 

14L01 

Invested 

12,365.  Oft 

Total 

46,203.36 

1,787.77 

12,406.03 

Consolidated  fund. 

Income. 

Capital. 

Inccnne. 

CapltaL 

Balance  Jan.  1, 1930: 

0Mb 

61,568.70 

1894.50 
182,751.00 

6381.91 
1,052.50 

948.14 

Invested 

61O,000LOO 

Receipts: 

Interest  on  invest  ments 

8,938.61 

Cash  transfer  (Marsh) 

500.00 

Pro  It  on  sale  of  bon  is          

14.79 

1 

Total 

10,522.19 

184,145.50 

8,282.56 

10,000.00 

Dlsbnisements: 

Transfer  from  consolidated  capital  to  building-fund 
Income ^ 

9,400.00 

Accruei  interest  on  bonds  mirchosed 

43.94 
9,037.25 

Distribution  of  consolidated              

Grants  an  j  meials 

1,603.06 

7«2.00 
917.50 

Balance  Deo  ."^l.  1920: 

Cosh 

1.441.00 

.75 
174,744.75 

Invested 

10,000.00 

To»al 

10,522.19 

1S4, 145.60 

3,282.55 

looeoioo 
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AccounU  mth  individual  fundi  Jan,  1  to  Dec.  Sly  I9f0— Continued. 


Elliot  tand. 

Oibbsfond. 

Income. 

CapitaL 

Income. 

Capital. 

Bftlanco  Jan.  1,1920: 

Osh 

S419.66 
300.00 

428.23 

S852.73 
900.00 

319.42 

lovtftod 

$8,000.00 

S5.646.S0 

RMeipts: 

IntMtMit  on  InvfAtMiMitA 

Total 

1,147.89 

8,000.00 

1, 172. 15 

6,645.50 

DWBnraemefnts: 

Grants 

600.00 

72.16 
800.00 

Balance  Dec.  31, 1020: 

Canh 

847.89 
300.00 

Inrei^ed 

8,000.00 

5,545.60 

T<H9l 

1,147.89 

8,000.00 

l,173.1fi 

6,M5.50 

Oooklfnnd. 

Hale  lectureship. 

Income. 

Capital. 

Income. 

Capital. 

Balance  Jan.  1. 1920: 

Cash 

SI.  205. 39 
6,250.00 

l.ii4.66 

S7.50 
19,992.50 

127.58 
200.00 

12. 76 
860.00 

Invested 

Receipts: 

Tnk^thMt  <ni  i|ifvfMlm*ltfl . , , . 

Contributloos  to  Hale  Iect»:re8hip 

Total 

8,670.04 

20,000.00 

1.090.34 

Disbuisements: 

Astronomical  Journal 

GOO.  00 
90.00 
32.88 

Loss  (msale  of  bonds 

Accrued  interest  on  bonds  purchased 

1 


Hononvinms — Hale  lectureship 

500.00 
349.76 

40.69 
200.00 

rnntribqtiofifl  to  intemAtioHAl  rpseerch  conncil 

Balance  Dec.  31. 1920: 

Oaffh ^   ,    , 

837.  Ifi 
7,010.00 

7.60 
19,992.50 

InveBted 

Total 

8,570.04 

20,000.00 

1.090.34 
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Accounts  with  individual  fufids  Jan,  1  to  Dec,  SI,  19Z0 — Continued. 


Hartley  ftmd. 

Marsh  fond. 

Income. 

Capital. 

Income. 

CapitaL 

Balance  Jen.  1, 1920: 

Cash 

1142.13 

1944.05 
150.00 

1,013.33 

Invested 

11,200.00 

Sl9.50a60 

Receipts: 

Interest oa invMtniflntfl ..t....... 

61.45 

Tran8f«»T  income  to  canital .......,,  ^-  -^  ,,^r ,-,,.-.  ■,- 

500.M 

Total 

a03.58 

1,200.00 

2,107.38 

3o.oin.ti 

MedaJ 

38.64 

Transfer  income  to  canital 

5oaoo 

1,457.38 
150.00 

Balance  Dec.  31. 1920: 

Cash 

166.94 

Invented 

1,200.00 

30,000.00 

Total 

m.68 

1,900.00 

2,107.38 

ao,oni« 

Balance  Jan.  1, 1920: 

Cash 

Invested 

Receipts: 

Interest  on  investments . 


TotaL. 


Disbursements: 

Medals 

Loss  on  sale  of  bonds 

Accrued  interest  on  bonds  purchased. , 
Balance  Dec  31, 1930: 

Cash 

Invested 


TotaL. 


Murray  fund. 


Income.      Capital. 


1796.86 
400.00 

831.50 


1,458.45 


446.60 


611.76 
400.00 


1,468.46 


66,000.00 


6,000.00 


6,O00lOO 


6,000.00 


Smith  f^md. 


Income.       OapitaL 


11,280.21    

2,032.50    sio,ooaoe 


724.23 


4,0i5.04       io,ooati 


22.50 
49.68  . 


1,413.76   

2,560.00        10,OOO.M 


4,046.04  I      lO^MlM 
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AceoufUt  with  individual  fundi  J<tn.  1  to  Dee,  Stf  iPfO— Continued. 


Proceedings. 

EmergencT  fund  pro- 

Income. 

Capital. 

Income. 

Capital. 

HftlaBceJan.  1,1990: 

rt^ih.                     .        ,        .      , r               .. 

•56l<70 

Invested 1 

Receipts: 

Aiuunldufis. ..*.....«.......>..... 

980.00 

1.604.» 

763.39 

306.42 

8,029.67 
1,862:46 

Subscriptions 

Reorintsand  seoMratM. 

Transfw  from  Billings  fund 

From  National  Research  Council— 

•ubgcripttoos 1895400 

Space '. 1,858.50 

Reprints 276.17 

Temporary  loan  from  emergenojrten^  pnc^fOiagf, . 
SDOrialoontribntlona. « 

V,  040. 00 

TotaL 

8,811.85 

2,040.00 

DIaburSQttients: 

Temporary  loan  to  prooeedlngi ,.... 

1,162.46 

Salary,  manacinff  editor 

750.00 

7,584.19 

955.00 

222.66 

Printlne  and  distributing 

Bxnenses. Boston oflfOA    -,-»-, 

Expenses,  Washington  office 

.,    . 

Balance  Dee.  31, 1920: 

Cash '. 

477.54 

lorested 

.      .... 

TotaL 

8,811.85 

2,040.00 

Thompson  fdnd. 

Watson  fund. 

Income. 

Capital. 

Inoooie. 

CapttaL 

Balance  Jan.  1,1920: 

nash     r ,  ; 

$1,000.00 

9992.44 

i,ooaoo 

1,533.97 

$523.75 

Invested 

910,000.00 

94,476.96 

Receipts: 

425.00 

TotaL 

1,429.00 

19,009.00 

8,596.41 

25,009.09 

Dtsburaementt: 

SketQhfls.detkn,  and  model  for  medaL «.. 

l.aOQLOO 
51.07 

PreMmiJiwpy  ezi)entes •*. 

Lossonsaki ofbonds  ...... ...... .X.. .......  .  .  . 

50.00 
719.90 
2?.I9 

918.81 
1,789.09 

Orantt : 

Balance  Dec  81, 1990: 

CMl 

178. » 

93.78 

Itrroted      ...  ..  ....  .  ..... 

10,09a  00 

94,996.30 

Total      

1,425. 00 

io,ooaoo 

8,596.41 

35,009.09 
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vATiovAL  Bsnotos  ooinrciL. 

The  activities  of  the  National  Research  Council  during  the  calendar 
year  1920  were  supported  by  funds  derived  from  various  sources. 
The  following  list  gives  the  main  sotirces  of  these  funds: 

(1)  For  general  maintenance  expenses  of  the  National  Beseardi 
Council,  $170,000  was  received  from  the  Carnegie  Corporation  of 
New  York,  $25,000  from  the  American  Telephone  &  Telegraph  Co., 
and  $12,000  from  the  Commonwealth  fund. 

(2)  From  the  Rockefeller  Foundation  the  following  amounts 
were  received  and  disbursed: 

For  t^  division  (rf  meilical  sciences  the  sum'of  $111:56  wad  Eeceived 
and  the  sum  of  $7,437.38  was  disbursed. 

For  the  division  of  physical  sciences  the  sum  of  $12,775.06  was 
received  and  the  sum  of  $16,775.06  was  disbursed. 

The  sum  of  $29,258.16  was  received  for  national  research  fellow- 
ships and  the  sum  of  $36,716.05  was  disbursed. 
.  (3)  From  the  General  Education  Board  contributions  were  made 
as  follows: 

For  the  mental  rating  of  school  children  the  sum  of  $3,157.15  was 
received  and  the  sum  of  $6,950.63  was  disbursed. 

For  special  work  carried  on  by  the  division  of  educational  relations, 
the  sum  of  $7,500  was  received  and  the  sum  of  $4,813.15  was  dis- 
bursed. 

(4)  The  sum  of  $599.29  was  contributed  by  the  Government 
through  the  Council  of  National  Defense  for  governmental  activities 
of  the  National  Research  Council  prior  to  June  30,  1919. 

The  sum  of  $336.50  was  received  from  the  Government  through 
the  Ordnance  Bureau  of  the  War  Department  to  reimbxirse  tiie 
National  Research  Council  for  expenditures  for  experimental  w<^ 
on  a  new  tj-pe  of  gun. 

(5)  Other  contributions  included: 

The  sum  of  $5,000  from  E.  I.  du  Pont  de  Nemours  &  Co.,  and 
the  sum  of  $2,500  from  the  General  Motors  Corporation  for  special 
work  of  the  research  information  service. 

:  The  sum  of  $5,911.05  from  the  \^liam  EUery  Hale  fund  and  others 
for  the  division  of  foreign  relations. 

The  sum  of  $800  from  the  Coming  Glass  Works  for  the  support 
of  a  research  fellowship  in  ceramics  at  the  University  of  Illinois. 

The  suni  of  $1,750  from  the  Southern  Pine  Association  (part 
pa3;inent  on  pledge  of  $10.,00())  for  the  committee  on  forestr  -. 

The  sum  of  $1,500  from  Julius  Rosenwidd  for  the  support  of  a 
fellowship. 

**  Frpm  various  sources:  For  industrial  personnel  conference,  $1,000; 
^ur^jyod^products  investijgation,  $1,000;  for  food  and  nutrition  corn- 
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mittee,  $3,275;  for  the  trustees  for  the  publication  of  critical  tables 
of  physical  and  chemical  constants,  $4,890;  for  international  auxiliary 
language,  $1,300. 

Receipts  and  disbursements  of  the  National  Research  Council^  Jan.  /,  19i0f  to  Dec.  Sl^  1920. 

RECEIPTS. 

Balance  reported  JaD .  1,  1920 / $31, 147. 82 

On  deposit  with  National  Academy  of  Sciences  Jan.  I,  1920, 
unappropriated  fund  special: 

Invested $1, 865. 00 

Uninvested 1, 301. 73 

3, 166.  73 


Total 34,314.55 

Rockefeller  Foundation: 

Medical  sciences  (R.  F.  2369) 111.  56 

Physical  sciences  ( R.  F.  2432) 12, 775, 06 

National  research  fellowships  (R.  F.  2431) 29, 258. 16 

General  Education  Board: 

Mental  rating  of  school  children 3, 157. 15 

Division  of  educational  relations 7, 500. 00 

Commonwealth  fund 12, 000. 00 

Carnegie  Corporation  of  New  York 170,000.00 

American  Telephone  A  Telegraph  Co 25, 000. 00 

Government: 

National  Research  Council 599. 29 

Rice  gun 336. 50 

Special  contributions,  research  information  service: 

E.  I.  du  Pont  de  Nemours  &  Co 5,000.00 

General  Motors  Corporation 2, 500. 00 

Division  of  foreign  relations:^ 

William  Ellery  Hale  fund  and  others 5, 911. 05 

Research  fellowship  in  ceramics,  supported  by  Coming  Glass 

Works 800.00 

Southern  Pine  Association,  for  committee  on  forestry 1, 750. 00 

Julius  Rosenwald  for  support  of  fellowship 1, 500. 00 

Industrial  personnel  conference 1, 000. 00 

Food  products  investigation  fund 1, 000. 00 

Food  and  nutrition  committee 3, 275. 00 

Trustees  for  the  publication  of  physical  and  chemical  constants.  4, 890. 00 

International  auxiliary  language 1, 300. 00 

Unappropriated  fund,  special  interest  on  investments 134. 17 

Publication  of  forest  research  calendar 100. 00 

Saleof  United  States  Treasury  certificates 40,564.77 

Interest  received  on  United  States  Treasury  certificates 477. 10 

Koimbursements 139. 43 

Miscellaneous  receipts 2, 316. 94 

883, 896. 18 


Total 367,710.73 
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DISBURSEMENTS. 
DiTisioDS. 

I.  Federal  reUtions,  general  mainteiiance.  1921 None. 

II.  Foreign  relations: 

General  maintenance,  1920 $41 1 .  05 

General  maintenance,  1921 3.895.12 

III.  States  relations: 

General  maintenance,  1920 541 .  38 

General  maintenance,  1921 59. 59 

IV.  Educational  relations: 

General  maintenance,  1920 1,067.08 

General  maintenance,  1921 77. 86 

General  Education  Board 4,813.15 

V.  Besearch  extension: 

General  maintenance,  1920 990. 72 

General  maintenance,  1921 910. 20 

VI.  Research  information  service: 

General  maintenance,  1920 2, 999. 28 

General  maintenance,  1921 434. 40 

Contingent  expenses,  1921 

Equipment,  1921 

National  Academy  proceedings  and  subscriptions, 

1921 747.52 

General  Education  Board,  mental  rating  of  school 

children 6,950.63 

VII.  Physical  sciences: 

General  maintenance,  1920 1, 141. 09 

General  maintenance,  1921 199.  67 

Scientific  Instrument  Journal,  1921 

(R.  F.  2432)  traveling  expenses.  Rockefeller  Foun- 
dation   16.775.06 

VIII.  Engineering: 

General  maintenance,  1920 *....  1,222.92 

General  maintenance,  1921 468.60 

Office  expenses — 

1920 317.56 

1921 229.73 

Projects,  1921 142.43 

Industrial  personnel  conference 474. 96 

TX.  Chemistry  and  chemical  technology: 

General  maintenance,  1920 864. 59 

General  maintenance,  1921 127.88. 

International  auxiliary  language 1, 216. 00 

Research  fellowships  (R.  F.  2431) 36.716.05 

Research  fellowship  in   ceramics,  supported  by 

Coming  Glass  Works 800.00 

Trustees  for  the  publication  of  physical  and  chem- 
ical constants 3,708.58 

X.  Geology  and  geography: 

General  maintenance,  1920 741. 58 

General  maintenance,  1921 115. 49  • 

XI.  Medical  sciences: 

General  maintenance ,  1920 1, 594. 08 

General  maintenance,  1921 13. 53 

(R.  F.  2369)  Rockefeller  Foundation.., 7,437.38 
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DiTlsions. 
XII.  Biology  and  agriculture: 

General  maintenance,  1920 $1, 709. 08 

General  maintenance,  1921 680. 55 

Botanical  Abstracts,  1921 

Committee  on  forestry 219.85 

Food  and  nutrition  committee 527. 48 

Food  products  investigation  fund 461. 57 

Physiological  salt  requirements  committee,  1921 

Tropical  Research  Institute  project,  1921 229. 36 

Boeenwald  fellowship 500.00 

XIII.  Anthropology  and  psychology: 

General  maintenance,  1920 1, 814. 59 

General  maintenance,  1921 806.69 

American  archseological  project,  1921 17. 80 

Executive  board: 

General  maintenance ,  1920 1, 818. 61 

General  maintenance,  1921 1, 433. 22 

American  Geophysical  Union,  1921 57.50 

Publicity  conunittee: 

General  maintenance,  1920 715. 80 

General  maintenence,  1921 510.25 

Publications: 

1920 6,103.92 

1921 468.87 

Contingent  expenses: 

1920 724.81 

1921 2,173.02 

Electric  light,  1920 533.13 

Electricity,  1921 165.60 

General  expense,  printing,  1920 318.75 

General  and  office  expenses,  1919 252. 44 

Expenses  and  supplies: 

1920 2,125.71 

1921 2,518.61 

Fuel,  1921 956.11 

Hallclock,  1920 10.50 

Moving  from  1201  Sixteenth  Street,  NW.,  1920 248. 00 

New  equipment,  general,  1921 406.81 

Bent: 

1920 2,708.34 

1921 4,375.00 

Salaries: 

1920 62,436.74 

1921 58,452.37 

Telephone,  1920 65.81 

Telegraph,  1920 18.38 

Telephone  and  telegraph: 

1920 575.76 

1921 321.61 

Towels,  1920...;..... 70.00 

Purchase  of  United  States  Treasury  certificates 80, 564. 77 

1336, 305  47 

Cash  on  hand  Dec.  31,  1920 28,305.26 

Cash  invested  Dec.  31,  1920,  unappropriated  fund,  special....  3, 100. 00 

31,405.26 

367, 710.  73 
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The  year  1920  as  used  in  tlie  above  table  covers  the  period  from  July  1,  1919,  ta 
June  30,  1920,  while  the  year  1921  as  used  in  the  above  table  covers  the  period  from 
July  1,  1920,  to  June  30,  1921. 

F.  L.  Ransome,  Treasurer. 

January  15,  1921. 

report  of  the  auditivc}  ookmittes. 

Washington,  D.  C,  January  15,  1921. 

We  have  employed  the  Capital  Audit  Co.  to  scrutinize  and  report 
on  the  treasurer's  books.  We  accepted  the  certificate  dated  January 
4,  1921,  of  the  American  Security  &  Trust  Co.,  regarding  notes 
owned  by  the  Academy  and  deposited  for  collection;  we  have  ex- 
amined the  securities  and  papers  contained  in  the  box  of  National 
Academy  of  Sciences  at  the  vault  of  the  American  Security  &  Trust 
Co.  We  find  them  to  correspond  to  the  list  checked  by  the  audit- 
ing committee  on  January  15,  1919,  except  as  modified  by  trans- 
actions of  the  year  1920  reported  by  the  Capital  Audit  Co.  We  find 
that  the  coupons  due  in  1920  have  been  cut  and  accounted  for,  and 
those  due  January  1,  1921,  have  been  deposited  and  are  accounted 
for  by  appropriate  entries  in  the  pass  books.  Coupons  due  February 
1  and  March  1,  1921,  have  been  detached  and  deposited  for  collec- 
tion, as  shown  by  memorandums  signed  by  officials  of  the  American 
Security  &  Trust  Co.  and  Riggs  National  Bank.  We  find  that 
interest  on  loans  has  been  accounted  for.  Correspondence  between 
vouchers,  pass  books,  and  accounts  of  the  treasurer  is  certified  by 
the  Capital  Audit  Co.  We  find  the  net  balance  reported  by  the 
treasurer  as  of  December  31,  1920,  to  accord  with  the  statement  of 
the  American  Security  &  Trust  Co.  and  with  the  check  book. 

In  addition  to  the  financial  statement  of  the  treasurer  covering  tiie 
accounts  of  the  National  Academy  proper,  there  is  also  a  statement 
of  the  accoimts  of  the  National  Research  Council,  whose  fimds  are 
deposited  in  various  separate  accounts  to  the  credit  of  the  Academy. 
These  accounts  have  been  included  in  the  report  of  the  Capital  Audit 
Co.  We  accepted  the  certificate  dated  January  3, 1921,  of  the  Riggs 
National  Bank  as  to  United  States  Treasury  certificate  of  indebted- 
ness owned  by  the  National  Research  Coimcil  and  held  by  the  bank 
for  collection.  We  find  that  the  net  balance  reported  by  the  treas- 
urer as  of  December  31,  1920,  agrees  with  the  statements  of  Uie 
American  Security  &  Trust  Co.  and  of  Riggs  National  Bank  for  these 
accounts. 

l.  o.  howabd, 
Augustus  Trowbridge, 

Auditiji^  CofMnittu* 
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LOTOS  VALXVmrX  PXBIBOV. 

By  Wbitiian  G9088. 
[AmoktD  JoQiBBl  or  Sdenoe,  September,  IW,  Vol.  h,  No.  2n,  pp.  173-187.1 

In  the  death  of  I^ouis  Valentine  Pirsson,  professor  of  physical 
geology  in  Sheffield  Scientific  School,  whidi  occurred  on  December  8, 
1919,  there  passed  from  this  life  a  notable  investigator,  wri4ier,  and 
teacher  in  the  field  of  geology,  a  markedly  able  executive  in  university 
MTork,  and  a  man  of  many  lovable  and  admirable  personal  traits.  He 
was  taken  at  the  time  when  his  power  of  utilizing  wide  knowledge  * 
and  mature  judgment  was  at  its  maximum,  and  American  geology 
has,  in  bis  imtimely  death,  sufPered  severe  loss. 

It  is  proposed  in  this  notice  to  dweU  particulariy  on  the  personality 
of  the  man  as  exhibited  in  divers  directions  during  his  career  rather 
than  to  furnish  that  fuller  statement  of  his  life  and  appraisal  of  bis 
work  which  will  be  given  in  other  more  extended  memoirs.  Pirsson's 
accomplishments  were  due  not  so  much  to  an  inborn  unquestionable 
and  controlling  impulse  to  a  special  field  of  scientific  work  as  to  an 
ixiherent  fine  quality  of  mind  which,  combined  with  a  great  love  of 
nature,  made  it  inevitable  that  some  field  of  natural  science  should 
appeal  strongly  to  him. 

Looking  first  to  the  influence  of  ancestry  as  a  source  for  certain 
characteristics,  it  is  to  be  regretted  that  the  data  are  meager* 
Pirsson's  great-grandparents  on  his  father's  side  came  from  Chelms- 
ford, Essex,  England,  to  the  vicinity  of  New  York,  where  the  great- 
grandfather, WiUiam  Pirsson,  jr.,  taught  school  for  a  time.  A  son 
of  this  WiUiam  Pirsson,  who  married  Emily  Morris,  of  New  York 
City,  became  a  manufacturer  of  pianos  and  lived  in  the  suburbs  of 
Fordham.  It  was  in  the  comfortable  home  of  this  grandfather  that 
Louis  was  bom,  on  November  3,  1860,  the  son  of  Francis  Morris  and 
Louisa  M.  (Butt)  Pirsson.  His  parents  were  very  yoimg,  the  father 
not  yet  established  in  life,  and  Louis  lived  at  his  grandfather's  home 
imtil  after  the  death  of  his  mother,  which  took  place  when  he  was 
but  4  years  old.  There  is  but  slight  record  of  the  mother  beyond 
the  impression  that  she  was  a  woman  of  refinement  and  possessed  of 
much  personal  charm.  On  the  father's  side  there  is  9ome  evidence 
of  artistic  temperament.  Piisson  himself  records,  without  reference 
to  individuals,  that  members  of  his  family  were  as  a  rule  interested 
in  some  form  of  natural  science. 

82273*— S.  Doc.  874, 6(^-8 9  W 
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When  Louis  was  nearly  9  years  old  he  became  the  ward  of  Thomas 
Lord,  of  New  York  City,  whose  wife  was  a  cousin  of  his  father.  The 
Lords  were  fond  of  travel  and  spent  several  years  abroad  soon  after 
assuming  this  guardianship,  so  Louis  was  placed  in  the  family  of  Rev. 
William  J.  Blain,  living  on  a  small  farm  near  Amsterdam^  X.  T. 
Mr.  Blain  was  the  pastor  of  a  small  Presbyterian  church  and  was 
obliged  to  augment  his  slender  salaty  by  the  return  for  such  services 
and  the  produce  of  a  few  acres  of  land.  Louis  was  treated  as  a 
member  of  the  family,  whose  head  was  a  strict  disciplinarian  of  almost 
puritanical  ideas,  but  he  was  also  a  good  teacher,  and  from  him  Louis 
received  the  greater  part  of  his  primary  education.  He  was  also 
given  a  thorough  training  in  the  strict  and  regular  performance  of 
many  small  duties  which  were  a  part  of  the  regimen  necessary  for 
this  family.  But  it  was  not  all  work,  for  Mr.  Blain  had  an  excellent 
Ubrary,  and  here  the  boy  early  acquired  a  strong  taste  for  reading 
of  good  literature. 

After  a  few  years  Mr.  Blain  took  another  boy  into  his  family  to 
care  for  and  educate,  and  in  the  newcomer  Louis  found  the  com- 
panion needed  to  assist  in  developing  his  latent  love  for  natural 
history.  The  following  passage  from  an  outline  of  his  early  life  is 
significant: 

Practically  \^ ith  the  advent  of  this  fcoy  my  scientific  career  hegan.  I  had  been  Saod 
of  reading  books  on  natural  history,  some  of  \(hich  1  iound  in  Mr.  Blain *6  library'  and 
others  which  had  been  sent  me  by  relatives.  As  soon  as  I  had  an  active  companioD 
we  immediately  began  to  go  afield.  We  t-ollected  birds'  eggs,  minerals,  and  snakes, 
had  a  museum  in  the  woodshed,  and  called  ourselves  naturalists.  The  neigibbonng 
brooks  furnished  material  for  an  aquarium  i^hich  \\e  Imilt.  Interest  in  some  fonn  of 
natural  history  had  existed  in  most  of  my  family.  Up  to  the  time  I  entered  college, 
and  even  later,  birds  were  my  chief  interest.  Only  circumstances  prevented  me  from 
becoming  a  zoologist. 

Louis  remained  in  Mr.  Blain's  family  until  the  autunm  of  1876, 
when  he  was  nearly  16  years  old.  At  that  time  his  guardian  placed 
him  in  Amenia  Academy,  Dutchess  Coimty,  N.  Y.  Two  years  later 
this  school  was  transferred  to  New  Marlboro,  Berkshire  County, 
Mass.  This  school  was  clearly  not  of  high  grade,  but  when  it  was 
decided  that  Louis  was  to  go  to  college  it  was  the  influence  of  the 
principal,  a  Yale  man,  that  sent  him  to  New  Haven,  and  the  boy  s 
own  desires  that  made  him  enter  the  Sheffield  Scientific  School,  which 
he  did,  under  the  handicap  of  several  conditbns,  in  1879. 

Reviewing  these  early  years  it  is  clear  that  the  boy  who  was  denied 
the  surroundings  and  affeoticMxate  care  of  a  home  was,  after  aD, 
fortunate  in  scHne  important  resp^t^..  Under  Mr.  Blain  he  had 
learned  to  do  appointed  tasks  vf ith  regularity ,  apd  thoroughness 
and  gained  a  sense  of  responsibility.for  tl^..di?eh*^e  of  tf  duty. 
This  he  gratefully  acknowledged  in  after  years.  The  life  in  the 
country  or  in  smeJl  villages  was  that  suited  to  the  physical  d[eVelop^ 
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ment  of  a  child  who  was  not  strong  and  gave  opportunity  for  the 
independent  development  of  an  inborn  tendency  toward  natural 
science. 

From  1872  until  near  the  middle  of  his  college  course  Louis  spent 
much  of  his  summer  vacations  at  the  seashore  with  his  guardian, 
who  was  at  that  time  enjoying  a  large  income  and  was  very  fond 
of  yachting,  fishing,  and  other  costly  sports.  The  boy  had  ample 
opportunity  to  become  fully  acquainted  with  the  luxurious  pastimes 
and  other  diversions  of  social  circles  of  much  wealth.  While  he 
enjoyed  much  of  this  life  to  the  full,  his  notes  of  these  years  show 
that  he  always  turned  with  still  greater  satisfaction  to  visits  with 
friends  of  school  days,  especially  at  New  Marlboro,  where  he  renewed 
his  rambles  as  a  naturalist  and  fisherman. 

Of  Pirsson's  college  years  there  is,  in  his  own  phrase,  "but  little 
to  say."  He  quickly  overcame  his  entrance  handicap  and  graduated 
with  honors  in  1882.  In  the  midst  of  his  college  cotu*se  his  guardian 
suffered  severe  financial  reverses,  involving,  to  some  extent,  the 
slender  capital  of  his  ward.  Partly  from  this  condition  and  partly 
from  interest,  Pirsson  gave  special  attention  to  chemistry,  particularly 
to  analytical  work,  as  likely  to  lead  to  a  future  financial  return. 

The  period  of  seven  years  following  Pirsson's  graduation  was  one 
of  a  hard  struggle  to  earn  a  living  while  pursuing  his  own  studies 
in  chemistry  looking  toward  a  career  as  teacher  and  investigator. 
He  paid  his  debts  and  became  self-supporting.  He  also  succeeded 
in  establishing  himself  as  a  teacher  of  analytical  chemistry,  he  made 
many  valuable  friendships  continuing  through  life,  but  he  did  not 
really  ''find  himself"  by  discovering  the  field  of  scientific  work  in 
which  he  was  best  adapted  to  engage  with  enthusiasm. 

For  two  years  he  supported  himself  by  odd  jobs,  assisting  in  the 
chemical  laboratories  of  Profs.  Allen  and  Mixter  and  in  the  physical 
lectures  by  Prof.  Lyman.  He  also  worked  in  the  Sheflield  library  at 
this  time,  and,  as  in  several  succeeding  years,  he  earned  a  large  part 
of  his  scanty  income  by  tutoring.  Prof.  Allen's  health  was  poor, 
and  during  the  academic  year  1884-85  he  was  absent,  the  laboratory 
being  placed  in  charge  of  H.  L.  Wells,  with  Pirsson  and  T.  B.  Osborne 
as  assistants.  Later,  on  Allen's  retirement.  Wells  became  his  suc- 
cessor with  Pirsson  as  first  assistant.  This  relation  continued  until 
the  summer  of  1888. 

During  these  years  Pirsson  became  an  expert  analyst  and  attempted 
to  begin  a  career  as  an  investigator,  but  he  felt  the  lack  of  f imdamental 
training  in  research  methods  and  it  was  not  until  later  years  that 
he  found"  the  proper  field  for  the  successful'  application  of  his  skill 
as  an  analytical  chemist.         - 

The  school  year  1888-89  Pirsson  spent  at  the  Brooklyn  Polytechnic 
Institute,  nominally  as  professor  of  analytical  chemistry  but  actually 
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called  on  for  elementary  instruction  in  several  sciences.  Such  a 
position  was  naturally  not  suitable  for  a  man  desiring  a  career  as  an 
investigator. 

In  the  summer  of  1889  the  opportunity  appeared  through  which 
Pirsson  was  to  recognize  beyond  any  question  the  line  of  scientific 
work  which  appealed  most  strongly  to  him.  Through  his  kindlj 
and  constant  friend  Prof.  Brush,  he  was  offered  the  position  as  field 
assistant  in  the  party  of  the  United  States  Geologic^  Survey  under 
Arnold  Hague,  engaged  in  the  study  of  the  Yellowstone  National 
Park.  He  was  actually  occupied  as  immediate  assistant  to  Joseph 
P.  Iddings  and  Walter  H.  Weed,  with  both  of  whom  he  was  to 
maintain  intimate  relations  for  many  years.  Whil^  Pirsson  had 
very  Uttle  training  to  qualify  him  as  a  useful  assistant  in  geological 
field  work  and  he  records  tibat  it  seemed  to  him  that  he  did  not 
learn  mi^ch,  still,  the  man  and  his  job  had  been  brought  together. 
He  returned  to  NewHaveii  after  the  field  season,  determined  to  become 
a  geologist. 

The  first  step  was  to  take  up  crystallography,  advanced  nuneralogy, 
and  petrogra{^y  under  Prof.  Penfield.  From  this  inspiring  teacher, 
able  investigator,  and  close  friend  Pirsson  got  the  thorough  training 
in  research  methods  which  he  needed.  His  instructor's  enthusiasm 
was  contagious  and  the  year  passed  very  happily.  A  second  season 
on  the  Geological  Survey,  in  1890,  with  Iddings  and  Weed,  in  the 
survey  ot  the  Livingston  quadrangle,  Montana,  confirmed  the  deci- 
sion to  go  into  geology.  A  few  months  more  of  work  in  Penfield'a 
laboratory,  and  Pirsson  was  ready  for  the  next  step,  a  year  and  a 
half  abroad,  traveling  aad  studying  petrography  and  aUied  geologi- 
cal branches  with  Bosenbusch  in  Heidelburg  and  with  Fouqu^, 
Mallard,  and  Lacroix  in  Paris. 

Pirsson  was  exceptionally  prepared  to  profit  by  this  experience 
imder  Grerman  and  French  masters  of  petrology  and  he  made  full  use 
of  his  opportunities.  He  was  sufiSciently  matured  in  his  general 
scientific  point  of  view  to  preserve  his  independence  in  thought  and 
hence  never  came  thoroughly  under  the  spell  of  the  great  Grerman 
master,  who  was  accustomed  to  demand  implicit  confidence  from 
his  pupils.  It  is  noteworthy  that  his  constant  aim  was  to  secure  the 
maximum  benefit  from  his  studies.  Neither  at  this  time  nor  later 
did  it  seem  worth  while  to  work  for  a  doctor's  degree,  which  he 
never  obtained.  Heidelbeig  was  at  this  time  the  Mecca  for  students 
of  petrography,  who  flocked  there  from  all  parts  of  the  world,  and 
Pu*sson  was  thus  fortunately  thro^jm  i^to  close  association  with 
several  men  destined  to  become  leaders  in  pf^tiTOgraphic  work  in  their 
respective  countries.  With  some  of  these  mei^  |ie  long  maintained 
a  more  or  leas  intimate  friendship. 
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While  abroad,  Pirsson  received  an  offer  to  become  State  mineralo- 
rist  of  Missouri  and  another,  from  Prof.  Brush,  to  return  to  New 
Haven  as  instructor  in  mineralogy  and  lithology  in  the  Sheffield 
Scientific  School  under  Prof.  Penfleld,  at  the  munificent  salary  of 
$1,000  per  annum.  He  accepted  the  latter  offer,  of  course,  and 
entered  on  his  duties  in  the  fall  of  1892. 

In  1893  Pirsson  was  relieved  of  his  work  in  mineralogy  and  took 
over  the  course  in  geology  which  had  been  given  by  Prof.  Verrill. 
In  1894  he  was  invited  to  consider  a  transfer  to  Johns  Hopkins 
tJniversity  as  successor  to  the  brilliant  teacher  of  petrology,  Gtoorge 
H.  Williams,  but  his  work  had  been  recogniised  at  the  scientific  school 
and  he  preferred  to  accept  a  promotion  to  the  position  of  assistant 
professer  of  inorganic  geology.  In  1897  he  Was  promoted  to  the  full 
professorship  in  physical  geology,  a  position  he  held  until  his  death. 

From  the  time  of  his  permanent  donneetion  with  the  Sheffield 
Scientific  School  the  development  of  Pirsson's  career  Was  rapid  in 
three  directions:  First  as  an  investigator  and  author  of  notable  con- 
tributions to  the  advancement  of  geology,  second  as  a  teacher  and 
author  of  textbooks,  and  third  in  university  administration.  It 
seems  advisable  to  consider  separately  these  three  phases  of  his  busy 
and  effective  life. 

In  the  field  of  research  Pirrson  possessed  in  fine  development  the 
natural  qualifications  of  a  true  scientific  investigator.  He  had  a 
keen,  logical,  and  philosophical  mind,  coupled  with  a  lively  imagi- 
nation which  he  knew  how  to  regulate.  His  powers  of  patient 
accurate  observation  and  of  concentrated  attention  were  naturally 
associated  with  a  highly  retentive  memory.  He  was  very  method- 
ical in  his  plan  of  work  from  the  beginning  to  the  end  of  every  im- 
portant task.  Thus  when  he  came  to  take  up  his  real  life  work  he 
was  exceptionally  equipped.  He  had  a  thorough  training  in  physics, 
chemistry,  crystallography,  and  general  mineralogy,  and  in  his  skill 
as  an  analytical  chemist  he  possessed  a  tool  which  was  to  be  of  great 
service.  Added  to  all  this  was  a  wonderful  store  of  general  knowl- 
edge which  was  often  turned  to  good  account. 

Pirsson's  researches  fall  naturally  into  a  few  groups.  First  come 
a  series  of  mineralogical  papers,  some  10  in  number,  representing  the 
results  of  his  two  years'  work  in  Pefifield's  laboratory.  These  studied 
were  made  on  specimens  collected  by  himself  or  placed  at  his  disposal 
by  Prof.  Brush.  They  are  important  as  showing  how  completely  he 
was  equipped  for  such  work  whether  involving  the  measurement  and 
figuring  of  complex  crystals  or  determining  by  andysis  the  chemical 
composition  and  discussing  the  same.  After  these  first  two  or  three 
years  Pirsson  did  little  detailed  mineralogical  investigation  e^toept  on 
constituents  of  igneous  rocks. 
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Following  his  purely  mineralogical  studies  Pirsson  plunged  at  once 
into  a  series  of  broad  petrologic  investigations  in  Montana.  Those 
researches  were  a  direct  outgrowth  of  his  experience  in  the  Geological 
Survey,  especially  in  1890,  when  a  glimpse  of  the  Crazy  Mountains  on 
the  northern  border  of  the  Livingston  quadrangle  indicated  the  rich 
field  for  study  lying  farther  north  in  similar  laccolithic  mountain 
groups,  east  of  the  Rocky  Mountains  proper.  The  investigations  in 
the  field  were  carried  out  in  1893,  1894,  and  1896,  in  association  with 
W.  H.  Weed  of  the  Geological  Survey,  when  the  Castle,  Little  Belt, 
Highwood,  and  Judith  Mountain  groups  were  examined.  Mr.  Weed 
examined  the  Bearpaw  ,and  Little  Rocky  M9untains  alone  in  1895, 
and  collected  specimens  of  the  igneous  rocks  to  be  studied  by  Pirsson. 
The  description  of  these  mountain  groups,  especially  as  to  their 
igneous  geology  and  petrography,  issued  by  the  Geological  Survey 
in  a  humber  of  joint  papers  and  in  periodicals,  together  with  several 
articles  by  Pirsson  alone,  forms  one  of  the  most  important  contri- 
butions to  American  petrology.  Pirsson's  share  in  this  work  was  a 
large  one,  extending  beyond  the  purely  petrologic  discussion. 

The  various  publications  giving  the  results  of  this  work  are  among 
the  most  widely  known  and  highly  valued  of  all  petrological  contribu- 
tions of  the  past  25  years.  Their  importance  lies  in  several  directions. 
They  gave  a  great  deal  of  evidence  concerning  the  nature  of  laccolithic 
type  of  igneous  intrusion  as  the  primary  cause  of  isolated  mountain 
groups  in  a  plain  coimtry  and  confirmed  the  general  ideas  of  Gilbert 
on  this  subject.  Pirsson's  powers  as  an  observer,  combined  with  his 
skill  in  graphic  illustrations  and  in  clear  description,  render  the 
petrologic  portions  of  these  reports  of  special  value. 

The  chemical  analyses,  mostly  made  by  Pirsson,  and  the  micro- 
scopical study  of  the  rocks  revealed  many  interesting  rock  types, 
some  of  them  quite  new  to  science.  The  character  and  relations  of 
these  rocks  were  accurately  established  and  clearly  described,  furnish- 
ing an  important  contribution  to  systematic  petrography.  But 
Pirsson  was  keenly  aUve  to  the  questions  of  genesis  and  secured  from 
this  material  many  valuable  hints  as  to  the  difficult  subject  of  mag- 
matic  differentiation  and  genetic  relations. 

Finally  he  presented  a  survey  of  the  established  facts  which  went 
far  to  substantiate  and  illustrate  the  idea  of  regional  characteristics 
of  igneous  rocks  which  lead  to  the  current  designation  of  certain  areas 
as  *'petrographic  provinces."  That  of  central  Montana  as  estab- 
lished by  Pirsson  is  one  of  unusual  general  interest. 

Pirsson's  increasing  university  duties  prevented  his  entering 
further  on  field  work  of  considerable  magnitude.  But  he  turned  to 
the  study  of  promising  areas  in  New  Hampshire  near  Squam  Lake, 
where  he  spent  many  summer  vacations.  In  association  with  H.  S. 
Washington  he  imdertook  the  study  of  the  Belknap  Mountains,  south 
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of  Lake  Winnepesauke,  and  of  Red  Hill  on  the  eastern  side  of  Squam 
Lake.  A  similar  study  of  Tripyramid  Mountain,  on  the  south  side 
of  the  White  Mountains,  was  underaken  in  collaboration  with  William 
North  Rice. 

In  addition  to  the  districts  with  which  his  published  articles  dealt 
he  gained  a  first-hand  knowledge  of  and  examined  with  considerable 
care  many  other  important  localities  and  entertained  for  a  time  a 
project  of  extended  research  in  New  Hampshire,  but  the  increasing 
demands  of  college  duties  interfered  with  this  plan. 

In  these  researches  modern  methods  of  petrographic  study  brought 
out  the  existence  of  many  important  rock  types  with  interesting 
genetic  relationships  which  earlier  work  had  not  diclosed.  In  all 
this  work  Pirsson  was  always  mainly  interested  in  making  a  contribu- 
tion to  our  knowledge  of  the  origin  of  the  chemical  and  mineral 
differences  in  igneous  rocks  —petrogenesis.  He  had  little  interest  in 
petrographic  description  i>er  se. 

Pirsson^s  field  researches  were  mainly  confined  to  Montana  and 
New  Hampshire,  but  he  was  quick  to  see  the  importance  of  chance 
observations  in  many  directions  and  interested  others  to  follow  up  the 
more  promising  leads  where  he  could  not  do  so.  Thus,  through  a 
visit  to  Bermuda,  he  learned  of  the  geological  results  of  a  deep  boring 
for  water,  and  by  cooperation  with  Drs.  Vaughan  and  Gushing,  of  the 
United  States  Geological  Survey,  and  Dr.  Thomas,  of  the  British 
Survey,  an  important  contribution  was  made  to  our  knowledge  of 
this  mid-Atlantic  island. 

The  philosophical  side  of  the  investigator  was  always  prominent  in 
Pirsson's  publications.  The  Montana  work  led  to  special  discussions 
of  "Complementary  rocks  and  radial  dikes, ^'  a  review  of  significant 
relations  of  the  ''Phenocrysts  of  igneous  rocks,''  and  the  paper  above 
mentioned  on  the  "Petrographic  province  of  Montana." 

His  main  work  was  done  in  a  period  when  thoughtful  petrographers 
of  various  coimtries  were  endeavoring  to  select  from  the  mass  of 
detailed  knowledge  accumulated  in  a  few  decades  the  criteria  upon 
which  might  be  based  a  much  needed  contribution  to  the  systematic 
classification  of  igneous  rocks.  Pirsson's  accurate  and  extensive 
knowledge  of  the  rocks,  his  originality,  and  good  judgment  naturally 
made  him  one  of  a  group  of  American  petrographers  who  jointly 
undertook  in  1898  the  task  of  formulating  an  entirely  new  system,  on 
a  new  basis,  and  supplying  the  necessary  terminology. 

The  group  of  men  who  accomplished  this  task — consisting  of 
Pirsson,  Iddings,  Washington,  and  the  writer — embraced  men  of 
different  temperaments  and  mental  characteristics,  with  views 
originally  conflicting  on  many  points.  Success  in  reaching  an  agree- 
ment was  rendered  possible  only  through  the  influence  of  qualities 
such  as  Pirsson  possessed  in  most  notable  degree.    These  qualities 
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were  recognized  by  his  colleagues  in  making  him  the  "moderator"  of 
numerous  conferences  where  he  was  charged  to  bring  about  the 
necessary  moderation  of  extreme  views  occasionally  expressed,  as  well 
as  to  guide  the  discussions.  His  judicial  temperament  and  con- 
structive ability  made  him  a  very  effective  member  of  the  group. 

The  ideal  college  or  university  teacher  is  unquestionably  one  who 
possesses  enthusiasm  as  an  instructor,  an  extensive,  accurate  knowledge 
of  his  subject,  the  power  of  clear  presentation  and  explanation  and, 
in  addition,  that  close  touch  with  the  problems  of  the  science  which 
can  only  come  with  experience  as  an  investigator.  In  Pirsdon  this 
ideal  was  realized  in  high  degree.  His  experience  with  under 
graduates  in  chemistry,  mineralogy,  and  geology  extended  over 
37  years,  and  with  graduates  to  about  25  years,  largely  in  petrology. 

Pirsson  was  greatly  interested  in  both  classes  of  students,  though  it 
is  probably  true  that  the  training  of  the  graduate  men  afforded  him 
the  greater  pleasure.  He  gave  a  great  deal  of  earnest,  consci^itious 
attention  to  the  effective  presentation  of  a  difficult  subject  to  ^e 
underclass  men.  He  had  his  own  ideas  as  to  how  this  should  be  done, 
and  his  scheme  is  preserved  in  the  textbook  soon  to  be  referred  to. 

It  was  Pirsson's  aim  in  presenting  geology  to  beginners  to  arouse 
their  interest,  not  so  much  by  a  general  statement  in  attractive  form, 
appealing  specially  to  their  imagination,  as  by  giving  them  a  clear 
connected  outline  of  the  more  essential  facts  of  earth  history  arranged 
in  the  logical  order  of  the  science.  Or,  as  Prof.  Schuchert  has 
expressed  it,  **To  undergraduates  Pirsson  was  a  good  teacher,  holding 
them  not  by  picturesque  or  fascinating  language  but  by  his  knowledge 
of  his  subject  and  his  clear  and  fluent  presentation  of  it." 

Nearly  20  years  ago  Pirsson  and  his  colleague,  Charles  E.  Beecher, 
planned  a  textbook  in  geology  for  undergraduates,  but  the  death  of 
the  latter  in  1904  prevented  the  execution  of  the  plan.  Some  years 
later,  in  collaboration  with  Prof.  Schuchert,  the  plan  for  a  ''Text- 
book of  Geology"  was  revived  and  the  work  was  published  in  191'. 
The  success  of  the  book  has  been  notable.  Some  15,000  copies  of 
the  '^physical  geology"  part  of  this  textbook  have  been  sold,  and  a 
thoroughly  revised  edition,  which  the  author  completed  but  a  few 
months  before  his  death,  is  about  to  appear.  It  may  be  of  interest 
to  record  the  origin  of  one  feature  of  the  ** physical  geology"  which 
illustrates  the  logical  methods  of  the  author,  while  the  success  of 
the  book  seems  to  indicate  the  soundness  of  his  judgment  on  an 
important  point  in  textbooks. 

When  planning  the  book  Pirsson  examined  a  considerable  number 
of  corresponding  textbooks  by  well-known  authors,  with  the  object 
of  ascertaining  the  relative  weights  which  different  men  had  given 
to  different  branches  of  the  subject,  as  represented  by  space.  He 
found  that  every  author  gave  a  disproportionate  amount  of  space  to 
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his  own  specialty.  Disregarding  this  special  branch  of  each  work  he 
secured  an  average  weight  assigned  by  the  authors  in  question  to  the 
principal  topics,  aside  from  the  one  in  which  prejudice  had  been 
displayed.  Pirsson  thought  that  the  proper  balance  of  treatment 
would  be  more  nearly  secured  by  accepting  such  an  average  than  by 
using  his  own  judgment;  and  this  average  was  adopted  for  his 
physical  geology. 

The  textbook  was  planned  for  the  undel^aduate,  and  Schuchert 
tells  of  Pirsson's  repeated  injunction  that  the  geologist's  desires  or 
needs  must  not  be  allowed  to  influence  the  presentation. 

Pirsson's  aim  to  adapt  his  presentation  to  the  needs  of  a  particular 
group  was  further  illustrated  by  the  textbook  Rocks  and  Rock 
Minerals,  intended  to  meet  the  need  of  the  mining  engineer  and 
geologist  alike  for  a  simple  classification  and  nomenclature  for  rocks 
applicable  in  the  field  on  megascopic  examination.  This  book  has 
been  widely  used. 

Pirsson  had  long  projectjed  in  his  mind  a  textbook  of  petrology  for 
advanced  students.  He  gave  a  great  deal  of  thought  to  the  plan  of 
this  work,  which  had  many  original  features.  It  was  to  cover  the 
broad  field  of  the  origin,  composition,  texture,  and  classification  of 
igneous  rocks,  and  express  the  author's  judgment,  after  30  years  of 
experience,  as  to  the  best  method  of  teaching  this  difficult  subject. 
Perhaps  a  third  of  the  book  had  been  prepared  in  its  first  draft.  It  is 
greatly  to  be  regretted  that  it  can  never  be  finished,  though  certain 
chapters  may  be  found  adapted  to  publication. 

A  very  considerable  number  of  well-known  geologists,  teachers, 
and  mining  engineers  have  received  a  large  part  of  their  training  in 
physical  geology  and  petrology  from  Prof.  Pirsson.  Among  these 
is  a  notable  group  of  members  of  the  tnited  States  and  Canadian 
Geological  Surveys.  Pirsson's  students  were  always  impressed  with 
his  extensive,  accurate  knowledge  of  his  subject  and  found  him  a 
master  of  clear,  concise  statement,  yet  patient  in  the  explanation  of 
difficult  points.  He  was  keen  to  perceive  the  individual  student's 
weaknesses  and  quick  with  help  to  remedy  them.  Remembering  a 
lack  in  his  own  early  training,  he  paid  special  attention  to  instruction 
in  the  best  habits  and  methods  of  research  and  to  instilling  into 
advanced  students  the  high  ideals  of  the  seeker  after  truth  which 
were  so  prominent  in  his  own  character.  He  was  himself  "uncom- 
promising with  the  facts  of  a  problem  in  hand"  and  laid  wholesome 
stress  upon  this  principle. 

A  trait  of  much  influence  which  was  highly  appreciated  was  the 
sincere,  kindly,  and  truly  friendly  interest  Pirsson  always  exhibited 
in  the  progress  of  a  student's  work. 

Prof.  Pirsson  was  not  only  an  investigator  of  high  rank  and  a 
successful  teacher  but  his  interest  in  and  understanding   of   the 
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broad  problems  of  university  administration  were  such  as  to  mak 
him  a  most  valuable  officer  of  the  Sheffield  Scientific  School.  This 
phase  of  his  career  has  been  so  happily  described  by  his  long-time 
friend  and  colleague,  Prof.  Chittenden,  that  it  is  a  pleasure  to  quote 
this  tribute,  kindly  prepared  at  the  writer's  request,  by  the  one  best 
qualified  to  speak  of  these  activities. 

Prof.  Pirsson  possessed  many  traits  of  character  rarely  combined  in  one  indi"v-idual 
The  charm  of  his  personality,  his  high  ideals,  his  kindly  manner,  all  helped  to  endear 
him  to  his  associates;,  while  his  good  judgment  and  forceful  convictions  were  always 
respected  by  those  with  whom  he  worked.  Endowed  not  only  with  clearness  and 
keenness  of  mind  which  rightfully  belong  to  one  trained  in  the  methods  of  science, 
he  had  benefited  from  the  special  opportunities  he  had  enjoyed  as  a  student  of  ged- 
ogy  to  G^ltivat^-' habits  of  careful  and  discriminating  observation.  Thus,  he  had 
learned  early  in  liip  the  wisdom  of  forming  judgment  only  after  careful  consideration 
of  all  the  facts  obtainable,  and  with  due  regard  to  relative  values.  As  a  result,  be 
was  a  highly  valued  member  of  the  governing  board  of  the  Sheffield  Scientific  School, 
to  which  he  was  elected  in  1897,  at  the  time  of  his  appointment  as  professor  of  geologv. 
Further,  his  keen  sense  of  duty  and  personal  responsibility  in  any  work  upon  which 
he  entered  all  combined  to  make  him  an  especially  useful  member  of  the  goA-^aTiing 
board,  and  he  soon  became  closely  identified  with  the  life  of  the  institution. 

In  1898,  he  was  made  secretary  of  the  governing  board,  which  position  he  held 
for  many  years.  Later,  he  assumed  the  duties  of  class  officer  of  the  senior  class  and 
chairman  of  the  discipline  committee.  In  this  way  he  was  brought  closely  in  touch 
with  matters  pertaining  to  the  student  body,  and  here  particularly  he  manifested 
that  kindly  and  sympathetic  interest  which  showed  in  all  his  dealings  both  with 
colleagues  and  students.  The  undergraduates  recognized  in  him  a  friend,  as  well 
as  adviser.  They  appreciated,  in  full  measure,  his  fairness  as  a  disciplinarian  and 
his  sympathy  as  a  friend.  In  matters  of  large  importance,  educationally  and  other- 
wise, such  as  a  imiversity  faculty  naturally  has  to  deal  with,  his  opinions  and  viewi 
were  always  listened  to  with  interest,  even  by  those  who  might  differ  from  him,  and 
his  judgment  was  invariably  respected.  Few  men,  pi:ofes8or8  in  a  university,  ire 
called  upon  to  serve  in  so  many  and  varied  capacities  as  Prof.  Pirsson  was  during  the 
period  of  his  active  work  in  the  Sheffield  Scientific  School. 

In  1912,  Prof.  Pirsson  was  elected  a  member  of  the  board  of  trustees  of  the  Shef- 
field Scientific  School.  This  brought  him  in  contact  with  problems  of  a  differmt 
kind — largely  financial;  and  here,  too,  his  good  judgment  and  breadth  of  \'ision  made 
him  a  valued  member  of  the  board. 

During  a  period  of  more  than  two  decades  of  active  work  Prof.  Pirsson  assumed, 
in  full  measure,  all  the  responsibilities  which  his  position  carried  with  it.  As  a 
teacher  he  was  forceful  and  painstaking,  as  an  investigator  in  his  chosen  field  of  wofk 
he  was  an  enthusiast,  and  yet  he  was  always  ready  to  give  freely  his  time  and  thought 
to  the  many  questions  constantly  arising  in  an  educational  institution.  Whatever 
he  did  he  did  well.  This  simple  statement  may  perhaps  be  taken  as  best  illustrat- 
ing the  character  of  the  man.  Careful,  thoughtful,  painstaking  effort  was  given  to 
everything  Prof.  Pirsson  undertook.  Hence,  he  could  be  relied  upon,  and  for  this 
very  reason  he  was  frequently  overtaxed  by  burdens  of  many  kinds  which  a  less 
cooperative  man  would  have  refused  to  carry.  He  was  the  embodiment  of  the  true 
university  professor,  whether  viewed  from  tho  standpoint  of  the  teacher  or  inve^- 
gator  in  his  chosen  field  of  science,  as  adviser  of  inquiring  students,  or  as  worker  in 
faculty  or  committee.  Above  all,  he  was  the  embodiment  of  unselfish  devotton  to 
duty. 
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Pirsson  served  as  an  associate  editor  of  the  American  Journal  of 
Science  from  1899  to  the  time  of  his  death.  He  was  painstaking  and 
conscientious  in  furnishing,  with  characteristic  generosity  of  time  and 
labor,  brief  but  pointed  notices  of  many  geological  publications.  About 
40  of  his  original  papers  also  appeared  in  this  Journal.* 

The  recognition  of  Pirsson 's  contributions  to  geology  brought 
him  membership  in  the  National  Academy  of  Sciences,  the  Geological 
Society  of  Stockholm,  Sweden,  the  Washington  Academy  of  Sciences, 
the  American  Academy  of  Arts  and  Sciences,  and  the  Connecticut 
Academy  of  Arts  and  Sciences.  He  was  a  fellow  of  the  Geological 
Society  of  America,  of  which  he  served  as  vice  president  in  1915. 

Many  of  the  qualities  and  accomplishments  which  were  necessary 
to  Pirsson 's  professional  success  were  also  notable  in  social  life, 
where  he  was  a  charming  companion.  The  power  of  accurate 
observation,  guided  by  a  broad  and  most  intelligent  interest,  per- 
mitted him  to  make  the  best  use  of  the  opportunities  aflForded  by 
extensive  travel  in  many  coimtries  and  by  wide  acquaintance  with 
professional  people.  He  had  a  wonderful  fimd  of  experience  and 
information,  while  a  keen  sense  of  humor  insured  a  delightful  flavor 
to  many  of  his  tales  of  experience.  He  was  fond  of  a  good  story 
and  was  himself  a  skilled  raconteur. 

Many  of  Pirsson 's  friends  will  recall  with  great  pleasure  evenings 
spent  during  the  decade  1885  to  1895  with  a  group  mainly  of  young 
instructors  and  associate  professors,  in  quarters  they  occupied  in 
the  attic  of  the  old  Sheffield  Hall.  Among  these  ''attic  philoso- 
phers/' as  they  came  to  be  known  in  New  Haven,  were  S.  L.  Pen- 
field,  H.  L.  Wells,  C.  E.  Beecher,  and  Pirsson.  After  the  day's 
work  was  ended  it  was  the  custom  of  these  men  to  gather  in  the 
central  hall  imder  the  roof  with  their  chance  guests  and  talk  on 
whatever  the  work  or  the  events  of  the  day  suggested,  in  serious  or 
in  lighter  vein  as  the  case  might  be.  It  was  good  talk,  too,  of  the 
kind  that  helped  or  entertained.  In  these  seances  Pirsson 's  talents 
and  resom'ces  showed  to  great  advantage.  His  fimd  of  information 
and  store  of  anecdote  made  him  a  leader  in  the  group  of  notable 
men  named. 

Pirsson  was  a  hard,  persistent  worker.  Many  forms  of  relaxation 
did  not  appeal  to  him.  But  there  was  one  sport  which  he  enjoyed 
most  heartily.  He  was  a  true  disciple  of  Izaak  Walton.  From  boy- 
bood  through  life  he  rarely  failed  to  devote  several  weeks  of  each 
j^ear  to  trout  fishing.  His  keenest  pleasure  was  in  fly  fishing  for  the 
^ame  trout  of  the  Yellowstone,  of  Maine,  or  of  the  brooks  and  ponds 
of  the  Berkshires.  Season  after  season  he  returned  to  New  Marlboro, 
svhere  as  a  boy  he  had  become  familiar  with  the  pools  and  rapids  in 

1  For  a  tan  blbMography  of  Plrsson's  pubUoatioiis,  see  the  forthocnning  biognpbicel  memoir  to  be  pre* 
)ared  for  the  National  Academy  of  Sdences  by  Jose^lh  P.  Iddlngs. 
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which  the  best  sport  was  to  be  found.  With  an  accuracy  and  care 
which  were  characteristic  of  the  man,  for  many  years  Pir^on  kept  a 
special  record  of  his  fishing  trips,  giving  exact  dates,  localities,  com- 
panions, the  spots  where  luck  was  best,  the  number  and  weight  of  the 
fish  caught.  The  details  of  specially  exciting  contests  were  given 
in  full  and  a  tabular  rfisumfi  of  the  season's  ca£ch  ended  the  journal 
for  each  season. 

Stories  of  the  rambling  naturalist  and  fisherman  always  aroused 
his  enthusiasm  arid  he  wrote  a  number  of  tales  of  his  own  experiences 
which  appeared  under  a  nom  de  plume  in  f'orest  and  Stream. 

As  the  story  of  Hrsson's  early  life  bus  shown,  he  was  denied  as  a 
boy  the  joys  and  blessings  Of  thfe  intimate  home  circle.  In  New 
liaven,  which  became  his  home  from  the  time  of  his  entrance  into 
the  Scientific  School,  he  gradually  fonned  a  circle  of  highly  valued 
warm  friends.  In  1902  he  was  iHarri^d  to  Miss  Eli^a  Tfumbull  Brush, 
a  daughter  of  his  early  teacher  and  close  friend.  Prof.  Gtorge  J. 
ferush. 

Conscientious  and  unsparing  devotion  to  manifold  duties  gradually 
had  its  effect  on  a  constitution  never  rugged.  A  number  of  years 
ago  Pirsson  began  to  suffer  from  rheumatism,  but  he  could  not,  at 
first,  bring  himself  to  give  up  his  work  and  devote  the  necessary  time 
to  recuperation.  Gradually  his  trouble  developed  into  chronic 
arthritis,  and  the  best  of  advice  and  the  care  of  his  devoted  wife 
could  only  bring  temporary  relief.  During  periods  of  apparent  im- 
provement he  continued  his  work  at  great  cost.  After  a  few  months 
of  intense  suffering  he  passed  away  in  December  of  1919,  in  his 
sixtieth  year. 

In  the  courr,e  of  this  trying  illness  the  beauty  and  dignity  of  his 
patient  fortitude  bore  the  heroic  stamp  and  his  solicitude  for  others 
and  courteous  appreciation  of  every  attention  never  failed. 

JOSEPH  PAXSOV  XDDXNOS. 

ByGsoRdB  p.  Mbriull. 

[American  Journal  of  Science,  October,  1920,  Vol.  L,  No.  298,  p.  316.] 

Dr.  Joseph  Paxson  Iddings  died  on  Wednesday  morning,  September 
8,  1920.  Although  it  was  knovrn  that  his  health  had  been  failing  for 
some  time,  his  early  death  was  not  anticipated  even  by  his  most  inti- 
mate friends  until  \s*ithin  a  few  days  of  its  occurrence. 

Dr.  Iddings  was  one  of  the  most  widely  and  favorably  kncwii  of 
American  petrologists  and  his  name  will  ever  be  associated  with  the 
development  of  microscopic  petrology.  He  was  connected  with  the 
United  States  Geological  Survey  from  1880  until  1895  and  vras  pro- 
fes.sor  of  petrology  at  the  Tniversity  of  Chicago  until  1908,  sinews 
which  time  he  had  devoted  himself  mainly  to  his  private  work,  living 
at  his  country  home  in  Brinklow,  Montgomery  County,  Md.      He  wa^ 
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a  man  of  excellent  training,  a  careful,  conscientious,  and  philosophic 
worker  and,  since  his  retirement  from  his  profe-^sorship,  had  traveled 
extensively  throughout  the  principal  volcanic  fields  of  the  world 
with  a  view  of  completing  his  studies  in  vulcanism  and  volcanic 
products.  His  best-Jino\^*n  publications  are  H.  Eosepbusch^s  Micro- 
scopical Physiography  of  the  Rocjc  Making  if^nerals,  1898  (a  trans- 
lation); Rock  Minerals,  1906;  Igneous  Rocks,  1909;  ajtid  the  Problem 
of  Vulcanism,  1914.  ^e  was  also  one  of  the  most  active  of  the  joint 
authors  of  the  Quantitative  Classification  of  igneous  Rpcks.  Numer- 
ous other  of  his  writingj?  are  to  be  f  oun4  in  the  periodicals  and  publica- 
tions of  the  Geological  Survey,  ^mong  which  may  be  mentioned 
the  reports  on  rocks  of  the  Pureka  district,  Nevada  (Monograph  XX), 
and  of  the  Yellowstone  National  Park  (Mopograph  ^^XXjl). 

Dr.  Iddings  was  a  man  concerning  whom  ifr  is  difficult  to  speak  in  a 
wholly  impersonal  manner  by  one  i^*ith  ^s  strpne  a  feeling  of  attach- 
ment as  the  writer,  ^e  was  nqp  merely  a  g:eoTogfst,  but  a  mfin  of 
broad  culture  and  a  gentleman,  one  who  was  always  disposed  to 
recognize  the  best  in  anyone  and  overjopk  that  which  was  less  favor- 
able; a  clean,  healthful  minded  ijaan  of  gentlemanly  bearing  such  as 
made  him  friends  wherever  he  went,  and  his  loss  will  everywhere  be 
deeply  deplored. 

ftAKtrSL  J.  ]fXLTn&. 

BBSOLTrnoNS  Passed  bt  thb  SciBNTino  Staff  of  tbb  Bockbfbllib  Institijtb 

lOR  Mbdicai.  Rebsa^qh. 

rSdenoe,  n.  s.  Vol.  Lm,  No.  1361,  Jan.  28, 1921,  p.  68.] 

The  scientific  staff  of  the  Rockefeller  Institi;te  for  Medical  Research 
has  learned  with  profound  grief  of  the  death  of  Dr.  Samuel  J.  Meltzer. 

At  a  special  meeting  of  the  staff,  held  on  November  12,  1920,  it 
was  resolved: 

That  an  erpfemoa  be  roowded  of  the  aQOse  of  great  lam  whi<^  hi^  paasiBg  away 
has  occasiaQed, 

'  Dr.  Meltzer  has  been  associated  with  the  institute  from  the  time  ol 
its  inception.  His  great  learning,  hi^  devotion  to  medical  sciencei 
and  his  love  for  his  fellow  men  continuously  prompted  the  expendi- 
ture of  his  utmost  effort  in  the  causes  to  which  the  labor  of  the  insti- 
tute is  dedicated.  In  this  service  he  spent  wholeheartedly  the  luat 
16  years  of  his  life,  and  in  this  service,  in  the  fulness  of  his  powery, 
he  has  died.  He  did  not  know  how  to  spare  himself  in  the  dovotioii 
of  his  life  to  this  great  purpose. 

The  staff  ol  the  institute  is  conscious,  hpweyer,  not  only  of  job 
service  to  the  idea  of  the  institute,  but  deli^^^a  to  recall  the  directioii 
and  purpose  his  inspiration  gave  to  the  development  of  medicine  md 
medical  research  in  the  United  States.    ili9  leaderihip  fi:n^  hi3  cott- 
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tributions  are  second  to  the  contributions  of  no  other  man  in  their 
significance  for  this  generation  of  medical  men.  Dr.  Meltzer's 
interest  in  hxmianity  transcended  the  field  of  his  medical  activities. 
In  the  spirit  of  human  cooperation  he  desired  to  include  all  men,  so 
that  there  might  flow  across  the  boimdaries  of  nations  a  desire  for 
progress  in  the  direction  of  imiversal  ideals.  These  great  interests 
were  recognized,  not  only  in  this  country  but  in  Europe  as  well,  and 
gave  Dr.  Meltzer  a  imique  position  as  a  lover  of  his  kind- 

These  are  the  thoughts  which  the  staff  desires  to  record.  They 
indicate  how  widely  the  influence  of  Dr.  Meltzer  was  spread,  how 
intensely  his  example  was  appreciated  here. 

The  staff  desires  to  convey  its  profoimd  sympathy  to  the  family  of 
Dr.  Meltzer,  and  in  this  resolution  to  acquaint  them  with  a  measure 
of  the  regard  in  which  he  was  held.  For  the  staff.  Dr.  Meltzer  has 
not  died;  by  the  spirit  of  his  example,  he  has  helped  to  make  the 
spirit  of  the  institute,  and  this  spirit  will  continue  while  the  institute 
endures. 

HABKOV  VORTHRtrP  M0R8B. 

By  Ira  Remsen. 
[From  Science,  n.  s.  Vol.  LH,  No.  1352,  Friday,  Nov.  26, 19201 

After  a  long  life  spent  in  service  in  Johns  Hopkins  Universitj, 
Prof.  Morse  died  September  8,  1920,  in  the  seventy-second  year  of 
his  age.  He  was  bom  October  15,  1848,  at  Cambridge,  Vt.,  the  son 
of  a  farmer,  and  died  at  Chebeague,  Me.,  where  he  had  spent  his 
summers  for  many  years.  He  was  graduated  from  Amherst  CoU^ 
in  1873,  then  went  to  Gottingen,  and  received  the  degree  of  Ph.  D. 
from  that  university  in  1875.  The  year  1875-76  was  spent  at 
Amherst  as  assistant  in  chemistry.  In  1875  it  was  annoimced  that 
the  Johns  Hopkins  University  would  begin  its  work  in  the  year  1876. 
Shoitly  after  it  became  known  that  the  writer  of  this  notice  was  to 
be  the  professor  of  chemistry  in  the  new  imiversity  he  received  a  call 
from  Morse,  who  brought  a  letter  of  introduction  from  Emerson. 
This  letter  led  me  to  take  more  than  ordinary  interest  in  the  bearer. 
Whatever  we  were  to  do  in  Baltimore  it  seemed  dear  that  I  should 
need  an  assistant,  and  I  told  him  J  would  in  due  time  arrange  for 
his  appointment.  Hearing  a  little  later  of  the  fellowships  that  were 
to  be  awarded  I  secured  one  of  these  for  Morse  and  so  his  connectioo 
with  the  Johns  Hopkins  University  began.  Before  the  doors  were 
opened,  however,  he  was  designated  associate,  and  we  began  om 
work  together  for  better  or  for  worse.  We  had  no  laboratory.  We 
had  less  than  a  handfull  of  students.  What  was  to  come  of  it?  I 
need  not  go  into  the  story  thus  suggested,  except  to  say  that  we  were 
absolutely  untrlimnieled  and  left  to  woipk  out  our  own  salvatkn* 
Morse  and  I  were  of  one  mind  as  to  the  object  to  be  attained  and 
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there  were  no  discussions  in  regard  to  the  methods  to  be  adopted. 
They  were  not  original,  but  they  had  never  been  tried  in  this  country. 
There  had  never  been  an  opportunity.  The  opportunity  that  many 
of  us  had  hoped  for,  had  dreamed  of,  was  furnished  by  the  bounty 
of  Johns  Hopkins  and  the  wisdom  of  his  trustees  and  of  President 
Gihnan. 

Morse  remained  an  associate  until  1883,  when  he  became  an  asso- 
ciate professor.  In  1892  he  was  promoted  to  be  professor  of  inor- 
ganic and  analytical  chemistry,  and  in  1908  he  became  director  of 
the  chemical  laboratory.  In  1916  he  withdrew  from  active  service 
and  became  professor  emeritus. 

From  the  beginning  of  our  work  in  the  new  university  the  impor- 
tance of  research  was  emphasized.  That  was  indeed  its  most 
characteristic  feature.  Morse  was  as  anxious  as  any  of  us  to  take 
part  in  this  work.  For  one  reason  and  another  it  was  some  time 
before  he  got  going.  To  be  sure  he  did  show  his  hand  in  some  small 
and  rather  unpromising  pieces  of  work  and  I  think  he  became  dis- 
couraged, but  he  was  faithful  to  his  teaching.  Gradually,  however, 
his  researches  opened  up  new  fields  and  he  began  their  exploration. 
This  is  not  the  place  for  a  full  review  of  his  contributions,  and  those 
of  his  last  years  so  overshadowed  all  that  preceded  that  a  reference 
to  those  alone  will  do  substantial  justice  to  his  memory. 

In  the  early  nineties  he  turned  his  attention  seriously  to  the 
question  of  the  stability  of  solutions  of  potassium  permanganate 
and  in  1896  he  published  an  article  on  '^The  production  of  perman- 
ganic acid  by  manganese  superoxide,"  A.  J.  Hopkins  and  M.  S. 
Walker  appearing  as  joint  authors.  Pursuing  this  subject  Morse 
and  H.  G.  Byers  in  1900  published  an  article  **0n  the  cause  of  the 
evolution  of  oxygen  when  oxidisable  gases  are  absorbed  by  per- 
manganic acid.''  The  results  were  such  that  it  became  desirable 
to  obtain  an  aqueous  solution  of  pure  permanganic  acid.  It  was 
decided  to  prepare  this  by  dissolving  the  heptoxide  in  water.  In 
an  article  by  Morse  and  J.  C.  Olsen  that  appeared  in  1900  occurs 
the  following  passage : 

We  accordingly  prepared  a  quantity  of  the  anhydride  by  mixing  potassium  per- 
manganate and  concentrated  sulphuric  acid  in  vessels  cooled  by  ice  and  salt.  We 
soon  learned,  however,  that  something  more  than  a  low  temperature  13  essential  to 
safety  in  handling  the  product;  for  a  minute  quantity  of  the  anhydride — certainly 
less  than  half  a  drop — ^which  had  been  separated  from  the  sulphuric  acid,  exploded 
with  great  violence  and  with  disastrous  results  to  one  of  us  *  Some  idea  of  the  force 
of  the  explosion  may  be  gained  from  the  fact  that  one  of  the  flying  fragments  of  glass 
passed  entirely  through  a  burette  which  was  mounted  in  the  vicinity,  leaving  holes 
over  half  the  diameter  of  the  burette,  edges  of  which  were  entirely  free  from  cracks. 
After  this  experience,  we  decided  to  abandon  the  anhydride  as  a  source  of  the  acid, 
and  to  work  out,  if  practicable,  an  electrolytic  method  of  separating  it  from  its  salts. 

1  To  make  this  story  compfete  it  should  be  added  that  Morse  was  the  "one  of  us"  here  referred  to.  A 
!  ])iece  of  glass  passed  t)brough  the  tissues  of  his  neck  in  close  proTclmlty  to  the  Jugular  vein.  His  escape 
from  death  was  almost  miraculous. 
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The  electrolytic  method  worked  very  satisfactorily,  and  led  to  the 
further  use  of  this  method  in  the  preparation  of  osmotic  membranes. 
The  first  results  of  this  investigation  are  given  in  an  article  by  Morse 
and  D.  W.  Horn  that  appeared  in  1901.     They  say: 

In  thia  connection,  it  occurred  to  the  authors  that  if  a  solution  of  a  copper  salt 
and  one  of  potaBsium  ferrocyanide  are  separated  by  a  porous  wall  which  is  fiUed  vitk 
water,  and  a  current  is  passed  from  an  electrode  in  the  former  to  another  in  the  Utter 
solution  the  copper  and  the  ferrocyanogen  ions  must  meet  in  the  interior  of  the  wsH 
and  separate  as  copper  ferrocyanide  at  aU  points  of  meeting,  so  that  in  the  end  there 
should  be  buiit  up  a  continuous  membrane  well  supported  on  either  side  by  tb» 
material  of  the  wall.  The  results  of  our  experiments  in  this  direction  appear  to 
have  justified  the  expectation  and  to  be  worthy  of  a  brief  preliminary  notice. 

This  marks  the  r^al  beginning  of  the  work  on  osmotic  pressure 
with  which  thid  name  of  Morse  will  always  be  associated.  But  hdan 
the  cells  were  available  and  therefore  before  any  r^able  measure^ 
meats  could  be  made,  years  of  patient,  skillful  work  were  still  nee* 
easary.  Difi^culties  that  seemed  insurmountable  frequently  arose 
and  necessitated  new  efforts. 

It  must  be  said  that  some  of  us  in  the  laboratory,  including  myself^ 
at  times  lost  faith  in  the  ultimate  success  of  the  work  and  were 
perhaps  inclined  to  advise  the  use  of  cells  that  were  not  perfect. 
But  Morse  went  steadily  on.  He  had  in  mind  a  practically  perfect 
cell  that  could  be  used  for  high  pressures  as  well  as  low.  He  tried 
all  sorts  and  conditions  of  clay  and  after  many,  many  discourage* 
ments  he  succeeded  in  finding  one  and  in  making  a  satisfactory  glase 
quite  different  from  any  available,  and  he  achieved  success. 

In  1902  he  and  J.  C.  W.  Frazer  described  *'The  preparation  of 
cells  for  the  measurement  of  high  osmotic  pressures."  A  cardnl 
reading  of  this  article  will  give  some  idea  of  the  tremendous  diffi* 
culties  that  were  met  and  overcome.  The  closing  paragraph  may  be 
advantageously  quoted  in  this  connection : 

The  difficulties  of  construction  are  by  no  means  completely  overcome,  and  wr 
have  in  view  a  number  of  changes  which  we  hope  will  prove  of  advantage.  ThMi 
these  difficulties  are  of  great  magnitude  wiU  be  realized  if  one  considers  that  in  cnr 
last  experiment  the  pressure  which  was  measured  and  which  was  stiU  below  what 
we  were  called  upon  to  control  would  suffice  to  raise  a  colunm  of  water  at  20^  to  i 
point  15  meters  higher  than  the  top  of  the  Eiffel  tower,  or  which  would  raise  from 
its  base  a  marble  shaft  whose  height  is  120  meters.  These  comparisons  will  per- 
haps make  it  clear  that  the  most  painstaking  attention  to  every  detail  of  conetrac- 
tion  is  absolutely  essential  to  success  when  an  apparatus  like  ours  is  to  be  made  op 
of  several  parts,  consisting  of  different  materials,  and  which  must  be  united  witfemt 
the  usual  mechanical  means  of  securing  strong  joints. 

Soon  after  this  the  Carnegie  Institution  of  Washington  lent  its 
powerful  aid  to  ther  large  investigation  thus  begun.  In  1914  the 
institution  published  a  memoir  entitled  "The  Osmotic  Pressure  of 
Aqueous  Solutions:  Report  on  Investigations  made  in  the  Chemical 
Laboratory  of  the  Johns  Hopkins  Univeraty  daring  the  yeaiB  189^ 
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1913.  By  H.  N.  Morse."  In  it  is  given  a  detailed  account  of  this 
remarkable  piece  of  experimental  work.  Any  one  who  reads  it 
understandingly  will  recognize  that  no  one  but  a  master  of  experi- 
ment could  have  done  this.  The  work  required  the  highest  degree 
of  resourcefulness  and  skill,  of  patience  and  persistence.  Anyone  of 
ordinary  caUber  would  have  stopped  short  of  the  accomplishment. 
Morse  was  not  satisfied  with  anything  but  perfection  as  nearly  as 
this  could  be  reached,  and  as  it  never  can  be  reached  he  worried 
about  the  residual  no  matter  how  small  it  might  be.  In  the  con- 
cluding chapter  of  the  Carnegie  Memoir  occur  these  words: 

The  work  reported  upon  in  the  preceding  chapters  is  only  a  fraction  of  the  task 
which  the  author  hopes  to  accomplish,  or  to  see  accomplished  by  others.  The 
investigation — already  15  years  old — ^was  undertaken,  in  the  first  instance,  with  a 
view  to  developing  a  practicable  and  fairly  precise  method  for  the  direct  measure- 
ment of  the  osmotic  pressure  of  aqueous  solutions.  The  need  of  such  a  method  for 
the  investigation  of  solutions  seemed  to  the  author  very  great  and  very  urgent. 

Honors  came  to  him  rather  late,  but  they  came ;  the  chief  among 
these  was  the  award  of  the  Avogadro  medal  of  the  Turin  Academy 
of  Sciences,  in  1916. 

In  1911  an  international  congress  of  scientists  assembled  at  Turin, 
Italy,  to  celebrate  the  centennial  of  the  announcement  of  the  h}  pothe- 
sis  of  Avogadro.  Those  in  attendance  decided  to  award  a  medal 
to  be  known  as  the  Avogadro  medal.  This  medal  was  to  be  awarded 
to  the  investigator  who  should,  in  the  judgment  of  the  awarding 
conunittee,  make  the  most  valuable  contribution  to  the  subject  of 
molecular  physics  during  the  years  1912,  1913,  and  1914. 

A  few  words  in  regard  to  Morse,  the  man.  He  was  quiet  and  un- 
eflfusive.  He  did  not  care  for  the  ordinary  intercourse  with  his 
f ellowmen.  He  lived,  when  not  in  the  laboratory,  for  his  family  and 
a  few  kindred  spirits.  He  married  twice  and  had  four  children — a 
daughter  and  three  sons.  His  second  wife,  who  was  Miss  Elizabeth 
Dennis  Clark,  of  Portland,  Me.,  his  daughter  and  two  sons  survive 
him.  In  his  later  years  his  wife  was  of  great  assistance  to  him  in 
preparing  his  articles  for  publication  and  was  a  true  helpmate  in 
every  way. 

For  many  years  he  spent  his  summers  at  Giebeague  in  the  beautiful 
Casco  Bay.  Here  he  had  a  simple  comfortable  cottage  and  a  garden. 
He  deUghted  to  work,  both  in  and  out  of  the  house,  and  this  gave  him 
his  exercise.  He  was  rather  stout  and  he  knew  that  he  needed 
exercise  to  keep  his  weight  down.  He  therefore  indulged  in  walking, 
bicycling,  and  finally  in  motoring,  and  he  managed  to  keep  fairly 
weU.  But,  after  his  retirement  in  1916,  his  health  failed.  His 
strength  gave  out  and  hi3  courage  also.  He  did  not  dare  to  take 
his  car  out  of  the  garage,  and  his  walks  were  very  short.  I  saw  him 
in  Mar,  just  before  he  went  to  Maine,  and  thought  he  seemed  more 
32278*— S.  Doc.  874, 66-3 10 
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like  his  old  self.  He  even  talked  of  taking  up  his  work  again.  It 
was  not  to  be.  I  heard  nothing  from  him  after  that.  And  then  came 
the  dispatch  announcing  his  rather  sudden  and  entirely  unexpected 
death.  He  was  buried  at  Amherst,  a  place  that  meant  so  much  to 
him — ^where  he  had  spent  his  college  years  and  for  sometime  had  had 
a  summer  home. 

HOBATZO  0.  WOOD. 

[From  Science,  Jan.  30, 1090.] 

Horatio  C.  Wood,  M.  D.,  LL.  D.,  emeritus  professor  of  materia 
medica,  pharmacy,  and  general  therapeutics  in  the  University  of 
Pennsylvania  Medical  School,  died,  January  3.  The  obituary  notice 
in  the  Pennsylvania  Gazette  states  that  for  three  generations  mem- 
bers of  the  Wood  family  have  been  on  the  medical  faculty.  Dr. 
George  Bacon  Wood,  one  of  the  founders  of  the  Philadelphia  College 
of  Pharmacy,  and  an  uncle  of  Horatio  C.  Wood,  was  professor  of 
materia  medica  at  Pennsylvania  from  1835  until  1850,  and  professor 
of  the  theory  and  practice  of  medicine  until  1860,  when  he  resigned. 
Dr.  Horatio  Charles  Wood,  jr.,  is  professor  of  pharmacology  and 
therapuetics,  having  succeeded  to  one  of  the  chairs  held  by  his  father 
when  he  retired.  He  is  survived  by  these  children:  James  L.  Wood, 
Milford,  Pa.;  Dr.  George  B.  Wood,  Dr.  Horatio  Charles  Wood,  jr., 
and  Miss  Sarah  K.  Wood. 

Dr.  Wood  was  bom  in  Philadelphia,  January  13,  1841,  a  son  of 
Horatio  Curtis  and  EUzabeth  Head  Bacon  Wood.  His  first  American 
ancestor,  Richard  Wood,  emigrated  from  Bristol,  England,  in  1682, 
settling  first  in  Philadelphia  and  afterwards  in  New  Jersey.  Horatio 
C.  Wood  was  educated  at  Westtown  School  and  Friends'  Select 
School,  and  was  graduated  from  the  medical  department  of  the 
University  of  Pennsylvania  in  1862. 

In  his  youth  he  developed  a  fondness  for  natural  history  and  before 
studjing  medicine  became  a  worker  in  the  Academy  of  Natural 
Sciences,  distinguishing  himself  by  his  original  work.  After  spending 
several  years  in  hospitals,  Dr.  Wood  began  private  practice  in  1865, 
making  a  specialty  of  therapeutics  and  n^ateria  medica,  meanwhile 
continuing  his  natural  history  studies  and  publishing  numerous 
papers  on  this  branch  of  science,  especially  cell  botany.  In  bis  earir 
life  Dr.  Wood  also  was  a  student  of  entomology  and  published  13 
original  memoirs  upon  the  subject.  He  abandoned  these  studies  after 
1873  and  devoted  his  whole  attention  to  medicine. 

He  was  appointed  professor  of  botany  in  186ei  in  the  auxiliaiy 
faculty  of  medicine  in  the  imiversity  which  had  been  established 
and  endowed  by  his  uncle,  Dr.  George  B.  Wood,  and  held  this  peti- 
tion 10  years.  He  also  made  a  special  study  of  nervous  disease 
and  upon  the  organization  of  the  University  Hospital  in  1874  ww 
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appointed  clinical  lecturer,  becoming  professor  in  1875  and  retaining 
this  chair  until  1901.  He  also  was  professor  of  materia  medica  and 
therapeutics  from  1875  until  he  retired. 

Dr.  Wood  was  the  author  of  numerous  medical  and  scientific 
works  including  Thermic  Fever  or  Sunstroke,  1872;  Materia  Medica 
and  Therapeutics,  1874;  Brain  Work  and  Overwork,  1880;  and  Ner- 
vous  Diseases  and  their  Diagnosis,  1874.  In  cooperation  with  Profs. 
Bennington  and  Sadtler  he  revised  the  United  States  Dispensatorr. 

Lafaj  ette  College  conferred  upon  him  the  degree  A.  M.,  in  1881 
and  U^.D.  in  1883.  He  received  the  degree  LL.D.  from  Yale  in 
1889  and  from  the  Universitv  of  Pennsylvania  in  1904.  He  was  a 
member  of  man/  learned  societies  including  the  National  Academy 
of  Sciences,  was  president  of  the  American  Pharmacopoeial  conven- 
tion from  1890  until  1910,  and  was  president  of  the  College  of  Phy- 
sicians in  1902  and  1903. 

DECEASED  FOBEIOV  ASSOCU^TE. 

WILHZLM  WmVDT. 

ByE.  B.  TiCHENER. 

(From  Science,  n.  s.  Vol.  LII,  No.  1352,  Friday,  Nov.  26,  IMO.l 

The  death  of  Wundt  removes  the  foremost  figure  of  our  academic 
world;  a  great  man  of  science,  a  philosopher  of  repute,  a  prolific 
writer,  a  personahty  of  extraordinary  influence.  Psychology,  the 
science  with  which  his  name  is  permanently  connected,  was  for- 
tunate both  in  the  date  of  his  birth  and  in  the  length  of  his  life.  He 
came  into  the  world  a  full  decade  later  than  Helmholtz  and  Virchow 
and  Du  Bois  and  Leuckart,  Huxley  and  Tyndall  and  Spencer,  the 
standard  bearers  of  science  in  the  middle  of  the  nineteenth  century; 
so  that,  while  his  work  and  theirs  overlapped,  he  still  reaped  the 
benefit  of  their  pioneer  labors.  His  length  of  days  and  the  main- 
tenance of  his  intellectual  vigor  not  only  enabled  him  to  round  off 
his  manifold  tasks — ^we  all  rejoice  that  the  Volkerpsychologie  is  done, 
as  we  all  rejoiced  when  Spencer  pubhshed  the  final  part  of  his  Syn- 
thetic Philosophy — ^but  also  gave  a  much-needed  stability  to  the 
young  science  of  experimental  psychology,  whose  name  he  coined 
and  whose  interest  lay  always  nearest  to  his  heart. 

Wimdt's  outward  life  was  uneventfid.    After  a  half-dozen  years  of 

btudy,  principally  in  medicine,  at  the  imiversities  of  Tubingen, 

Heidelberg,  and  Berlin,  he  settled  down  as  decent  (1857)  and  assistant 

professor  (1864)  of  physiology  at  Heidelberg,  where  Helmholtz  held 

16  chair  of  physiology  from  1858  to  1871.    In  1874  he  was  called  as 

^feasor  of  philosophy  to  Zurich,  and  in  1875  was  chosen  in  prefer- 
anlce  to  Horwicz  (who  nowadays  reads  the  once  famous  Analy^en?) 
islfprofesscMr  of  philosophy  at  Leipzig.  Here  he  remained  till  the  end 
rf  !his  life,  gathering  in  his  harvest  of  academic  honors:  the  rectorship 
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of  his  university,  the  honorary  citizenship  of  the  town,  the  order 
pour  la  miSrite,  the  title  of  wirklicher  Greheimrat  of  the  Kingdom  of 
Saxony.  He  lived  the  simple  family  life  of  the  older  German  tradi- 
tion, and  his  days  passed  with  the  regularity  of  clockwork:  tfaa 
morning  he  spent  on  his  current  book  or  paper;  then  came  the 
Sprechstunde;  then,  after  the  midday  meal,  his  soUtary  constite- 
tional  in  the  park;  then  the  formal  visit  to  the  laboratory;  then  the 
lecture;  and  then  an  informal  gathering  in  the  laboratory  again. 
Wimdt  was  an  effective  lecturer,  and  made  no  use  of  notes,  thou^ 
he  always  carried  in  his  pocket  a  scrap  of  paper  upon  which  notes 
had  been  made.  He  was  devotedly  cared  for  by  his  wife  and,  afto 
her  death,  by  his  daughter,  "meiner  treuen  Gefahrtin  im  Urwald  der 
My  then  und  Marchen.''  His  son  turned  some  years  since  from 
philology  to  philosophy,  and  has  written  a  valuable  work  upcm 
Greek  ethics. 

Under  these  outward  conditions,  simple  and  sheltered,  Wundt 
carried  on  his  varied  literary  activities.  If  I  were  asked  to  pick  out 
the  most  original  and  constructive  items  of  his  published  work,  I 
should  name  in  the  first  place  his  *'Beitrage  zur  Theorie  der  Sinnes- 
wahmehmung''  (1862),  a  roimded  series  of  researches  upon  tactual 
and  visual  perception  which  contains  in  germ  the  doctrine  of  the 
later  and  better  known  Physiologische  Psychologic.  I  should  name, 
secondly,  the  Untersuchungen  zur  Mechanik  der  Nerven  und  Nerven- 
centren  (1871-1876),  a  soUd  bit  of  experimental  investigation,  quot^ 
with  respect  by  later  physiologists.  I  should  name,  thirdly,  the 
second  part  (Methodenlehre)  of  the  Logik  (1883  and  later),  wfaidi 
carries  on  the  work  of  Mill  and  Jevons,  but  far  outranks  its  prede- 
cessors in  depth  of  insight  and  range  of  positive  knowledge.  I  shodd 
name,  fourtiily,  the  highly  characteristic  "Psychologismus  und 
Logizismus"  of  1910;  Wundt  was  at  his  best,  constructively  and 
historically,  when  he. had  been  spiured  into  action  by  the  success  of 
what  he  thought  a  scientific  heresy.  And  I  should  name,  last,  the 
little  Einfiihrimg  in  die  Psychologic  (1911),  a  book  in  which  Wundt's 
consummate  mastery  of  his  subject  and  the  sweep  and  freedoiti.<^ 
his  style  bring  him  as  near  as  he  ever  came  to  the  popular  conceptic^ 
of  a  genius. 

I  have  not  included  in  this  list  the  Grundzfige  der  physiologischei! 
Psychologic.  Everyone  knows  that  Wimdt  founded,  in  1879,  th< 
first  laboratory  of  experimental  psychology;  and  everyone  knows 
that  the  "P.  P.,''  as  his  students  have  dubbed  it,  is  iJie  standarc 
work  of  reference  for  that  science.  The  book  was,  no  doubt,  bom  o: 
a  great  idea;  and  it  is,  without  question,  indispensable  to  the  ps 
chologist.  But  I  do  not  think  that  it  is  a  great  book;  Uiat,  in 
very  nature  of  the  case,  it  could  hardly  be.  Its  c«ie  serious  ri" 
Brentano's  Psychologic  vom  empirischen  Standpuncte,  which 
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the  light  in  the  same  year  (1874) ,  is  great  both  in  conception  and  so 
far  as  it  goes — ^it  goes  only  half  way  to  its  appointed  goal — ^in  execu- 
tion; as  late  as  1907  Brentano  had  published  only  two  minor  cor- 
rections of  his  original  text.  But  Wundt  was  attempting  an  impos- 
sible task,  the  welding  of  a  highly  imperfect  nerre  physiology  to  a 
rudimentary  experimental  psychology.  He  approached  it  with  full 
scientific  equipment  and  with  no  small  measure  of  literary  skill;  the 
result;  none  the  less^  was  inevitably  an  encyclopedic  handbook  of 
the  two  disciplines  rather  than  a  single  physiological  peychologj. 
So  it  comes  about  that  Brentano's  Empirical  Psychology  stands 
to-day  as  it  stood  nearly  50  years  ago,  while  the  ''P.  P."  has  lum- 
bered through  edition  f^ter  edition,  hardly  eren  aiming  at  system 
before  the  fifth  (1902-1903),  and  still  badly  needing  system  in  the 
sixth  and  last  (1908-1911).  The  demand  for  these  editions  prores 
that  the  book  is,  as  I  said  just  now,  indispensable  to  the  workii^ 
psychologist,  and  we  can  not  be  too  grateful  to  Wundt  for  the  time 
and  labor  spent  upon  the  successive  revisions.  It  would  be  a  pity, 
however,  if  he  were  to  be  judged  by  a  work  which,  characteristically 
thorough  and  painstaking  as  it  is,  still  represents  only  one  side,  and 
that,  perhaps,  the  least  original,  of  his  efforts  on  behalf  of  experi* 
mental  psychology.  The  Wimdt  who  organized  the  Leip^  labora- 
tory, and  who  wrote  or  directed  the  investigations  that  fill  the  20 
volumes  of  the  Philosophische  and  the  10  of  the  Psychologische 
Studien,  is  larger  than  the  Wundt  of  the  famiUar  book. 

The  long  series  of  editions  proves,  of  course,  that  the  "  P.  P."  has 
appealed  to  a  far  wider  circle  than  that  of  the  professional  psychol- 
ogists. Wundt,  indeed,  has  always  been  singularly  successful  with 
his  literary  ventures.  We  expect  that  a  class  text,  if  it  survives  the 
first  crucial  year,  will  be  often  reprinted;  but  we  do  not  expect  that 
three-volume  works  on  ethics  and  logic,  to  say  nothing  of  a  "System 
der  Philosophic"  which  expresses  its  author's  personal  convictions  in 
highly  abstract  terms,  will  again  and  yet  again  demand  revision  and 
reissue  during  their  writer^s  lifetime.  Such,  nevertheless,  has  been 
Wundt's  fortune.  Most  astonishing  of  all  is  the  career  of  a  semi- 
popular  book,  translated  into  English  imder  the  title  ''Lectures  on 
Human  and  Animal  Psychology";  first  published  in  two  volumes  in 
1863,  it  achieved  its  sixth  edition,  as  a  single  volume,  in  1919.  Not 
that  there  is  any  real  reduction  in  size — that  has  not  been  Wundt's 
Jiabit.  On  the  contrary,  the  lectures  of  the  original  edition  that  dealt 
ynth  social  psychology  have  simply  been  excluded  and  their  modem 
Ipquivalent  published  separately  in  the  10  large  volumes  of  the 
Volkerpsychologie. 

J  So  we  are  brought  to  this  tremendous  achievement  of  Wundt's  old 
nJige.  He  published  the  first  two  volumes,  on  Language,  in  1900,  when 
jie  was  already  nearly  70;  he  published  the  concluding  volume,  on 
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Civilization  and  History,  in  1920.    The  intervening  volumes  deal  in 
turn  with  art,  myth  and  religion,  society  and  law.    The  whole  under- 
taking grew  out  of  Wimdt's  early  conviction  that  psychological  exper- 
mient  breaks  down  on  the  far  side  of  perception  and  memory,  so  that 
the  processes  of  thought  and  of  constructive  imagination  must  be 
studied  by  other  than  exp^imental  means.    Hence  a  V5lkerpsychol- 
ogie  is  for  him  the  direct  continuation  and  supplement  of  experimental 
psychology.    We  may  dispute  his  standpoint;   we  may  question 
whether  experiment  fails  where  he  makes  it  fail,  and  we  may  question 
further  whether  his  own  social  psychology  is  not  rather  an  appUca- 
tion  of  his  individual  psychology  to  the  data  of  social  anthropology 
than  the  path  to  a  discovery  of  new  psychological  principles.    We 
may  doubt  also  whether  the  time  is  ripe  for  generalization;  whether 
there  is  not  more  to  be  gained  by  intensive  labor.    But  no  one  who 
reads  the  book  can  fail  to  pay  his  tribute  of  admiration  to  its  unfailing 
vitality,  to  its  masterful  ordering  of  detail,  to  its  theoretical  con- 
sistency.   The  Kultur  imd  Geschichte  ends  on  a  somewhat  forced 
note  of  optimism,  beneath  which  there  sounds — as  how  should  there 
not  ? — a  steady  imdertone  of  strained  perplexity.     Yet  it  is  only  here 
and  there  that  the  attentive  reader  discerns  a  momentary  lapse  either 
of  style  or  of  logic;  the  intellectual  freshness  is  maintained  to  the  end. 
The  significance  of  Wundt's  whole  work,  if  one  tries  to  sum  it  up 
in  a  sentence,  lies  in  the  fact  that  he  is  the  first  considerable  figure 
in  the  history  of  thought  to  attack  the  problems  of  science  and 
philosophy  from  the  psychological  standpoint.    Wundt  was  a  bom 
psychologist;  and  if  others  before  him  had  a  similar  temperament, 
they  had  not  the  same  opportunity.    Wundt  himself  stru^led  into 
psychology,  and  never  shook  himself  entirely  free  either  of  past 
philosophical  systems  or  of  the  all-too-logical  biology  of  the  first 
Darwinian  time.    But  he  grew  with  the  years.    The  last  edition  of 
the  Physiologische  Psychologie  is  better  psychology  than  the  first. 
He  has  often  been  compared  with  Herbert  Spencer;  he  himself  would 
prefer  to  be  considered  a  modem  follower  of  Leibniz.    Neither  com- 
parison satisfies.    Wimdt  was  unique,  and  we  shall  not  look  upon  his 
like  again. 
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OOVSTIT0TZOV  OF  TKfi  VATXOVAL  AOADSMT. 

As  amended  and  adopted  Apr.  17|  1872,  and  further  amended  Apr.  20, 1876;  Apr.  21, 1881;  Apr.  10,  1882* 
Apr.  18, 1883;  Apr.  10, 1888;  Apr.  18, 1805;  Apr.  20, 1800;  Apr.  17, 1002;  Apr.  18, 1006;  Nor.  20, 1008;  Apr. 
17, 1007;  Nov.  20, 1007;  Apr.  20, 1011;  Apr.  10, 1012;  Apr.  21, 1015.) 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  amendments  to  said 
act  approved  July  14,  1870,  June  20,  1884,  and  May  27,  1914,  the 
National  Academy  of  Sciences  adopts  the  following  amended  consti- 
tution and  rules: 

ABHOLE  I. — OF  BOBMBSBS. 

Sbotion  1.  The  Academy  shall  consist  of  members,  honorary  mem- 
bers, and  foreign  associates.  Members  must  be  citizens  of  the  United 
States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  meetings 
of  the  Academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roU  of  honorary  members 
by  a  vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  50  foreign  associates. 

Seo.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  and  of  reading  and  communicat- 
ing papers  to  the  Academy,  but  shall  take  no  part  in  its  business,  shall 
not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the 
publications  of  the  Academy. 

ARTICLE  n. — OF  THE   OFFICERS. 

Section  1.  The  oflBcers  of  the  Academy  shall  be  a  president,  a  vice 
pr^ident,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  four  years,  by  a  majority  of 
votes  present,  at  the  first  stated  meeting  after  the  expiration  of  the 
current  terms,  provided  that  existing  officers  retain  their  places  until 
their  successors  are  elected.  In  case  of  a  vacancy,  the  election  for 
four  years  shall  be  held  in  the  same  manner  at  the  meeting  when  such 
vacancy  occurs,  or  at  the  next  stated  meeting  thereafter,  as  the 
academy  may  direct.  A  vacancy  in  the  office  of  treasurer  or  home 
secretary  may,  however,  be  filled  by  appointment  of  the  president  of 
the  Academy  until  the  next  stated  meeting  of  the  Academy. 
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Seo.  2.  The  officers  of  the  Academy,  together  with  six  members  to 
be  elected  by  the  Academy,  shall  constitute  a  council  for  the  trans- 
action of  such  business  as  may  be  assigned  to  them  by  the  constitution 
or  the  Academy. 

Sec.  3.  The  president  of  the  Academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice  president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  coimcil;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for;  shall  refer  investigations  re- 
quired by  the  Qovemment  of  the  United  States  to  members  especially 
conversant  with  the  subjects  and  report  thereon  to  the  Academy  at  its 
meeting  next  ensuing;  and,  with  the  coimcil,  shall  direct  the  general 
business  of  the  Academy. 

It  shall  be  competent  for  the  president,  in  spedal  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  pr  men  of  special  attainments 
not  members  of  the  Academy. 

The  president  shall  be,  ex  officio,  a  member  of  all  committees  em- 
Powered  to  consider  questions  referred  to  the  Academy  by  the  Gov- 
ernment of  the  United  States. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action 
to  the  Academy  at  one  of  the  stated  meetings  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

It  shall  be  the  duty  of  the  home  secretary  to  keep  the  minutes  of 
each  business  and  scientific  session,  and  after  approval  to  enter  these 
upon  the  permanent  records  of  the  Academy. 

Sec  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
coimcil  may  require.  He  shall  collect  all  dues,  assessments,  and  sub- 
scriptions, and  keep  a  set  of  books  showing  a  full  account  of  receiptB 
and  disbursements  and  the  condition  of  all  funds  of  the  Academy.  He 
shall  be  the  custodian  of  the  corporate  seal  of  the  Academy. 

ARTICLE  m.^-OP  THE   MEETINGS. 

Section  1.  The  Academy  shall  hold  one  stated  meeting,  called 
the  annual  meeting,  in  April  of  each  year  in  the  city  of  Washington, 
and  another  stated  meeting,  called  the  autumn  meeting,  at  a  place 
to  be  determined  by  the  council.  The  council  shall  also  have  power 
to  fix  the  date  of  each  meeting. 

Special  business  meetings  of  the  Academy  may  be  called,  by  ord^ 
of  eight  members  of  the  coimcil,  at  such  place  and  time  as  may  be 
designated  in  the  call. 
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Special  scientific  meetings  of  the  Academy  may  be  held  at  times 
and  places  to  be  designated  by  a  majority  of  the  coimcil. 

Sec.  2,  The  names  of  the  members  present  at  each  session  of  a 
meeting  shall  be  recorded  in  the  minutes,  and  20  members  shall  con- 
stitute a  quorum  for  the  transaction  of  business. 

Sec.  3.  Scientific  sessions  of  the  Academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public; 
sessions  for  the  transaction  of  business  shall  be  closed. 

Sec.  4.  Stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  meetings  of  the  Academy,  and  four  members  shall 
constitute  a  quorum  for  the  transaction  of  business.  Special  meet- 
ings of  the  coimcil  may  be  convened  at  the  call  of  the  president  and 
two  members  of  the  council,  or  of  four  members  of  the  council. 

Sec.  5.  No  member  whose  dues  are  in  arrears  shall  vote  at  any 
business  meetiog  of  the  Academy. 

article  rv. — OF  elections  and  resignations. 

Section  1.  All  elections  of  officers  and  members  shall  be  by  ballot, 
and  each  election  shall  }}e  held  separately. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed 
by  the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  election  of  the  six  members  of  the  council  shall  be  as 
follows: 

At  the  annual  meeting  in  April,  1907,  six  members  of  the  council 
to  be  elected,  of  whom  two  shall  serve  for  three  years,  two  for  two 
years,  and  two  for  one  year,  their  respective  terms  to  be  determined 
by  lot.  Each  year  thereafter  the  terms  of  two  members  shall  expire, 
and  their  successors,  to  serve  for  three  years,  shall  be  elected  at  the 
annual  meetiug  in  each  year. 

Sec.  4.  The  Academy  shall  be  divided  by  the  council  into  sections 
representing  the  principal  branches  of  scientific  research.  Each  sec- 
tion shall  elect  its  own  chairman,  who  shall  serve  for  three  years. 
The  chairman  shall  be  responsible  to  the  Academy  for  the  work  of 
his  section. 

Nominations  to  membership  in  the  Academy  shall  be  made  in  writ- 
ing and  approved  by  a  majority  of  the  members  of  the  section  on  the 
branch  of  research  in  which  the  person  nominated  is  eminent,  or  by 
a  majority  of  the  council  in  case  there  is  no  section  on  the  subject. 
The  nomination  shall  be  sent  to  the  home  secretary  by  the  chairman 
of  the  section  before  January  1  of  the  year  in  which  the  election  is 
to  be  held,  and  each  nomination  shall  be  accompanied  by  a  Ust  of 
the  principal  contributions  of  the  nominee  to  science.  This  list  shall 
be  printed  by  the  home  secretary  for  distribution  among  the  members 
of  the  Academy. 
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Sec.  5.  Election  of  members  shall  be  held  at  the  amiual  meeting  in 
Washington  in  the  following  manner:  There  shall  be  two  ballote— 
a  preference  ballot,  which  may  be  prepared  either  before  or  at  the 
annual  meeting,  and  must  be  transmitted  to  the  home  secretary,  and 
a  final  ballot,  to  be  taken  at  the  meeting. 

Preference  baUot. — Each  member  may  inscribe  on  a  ballot  not  more 
than  15  names  of  nominees  selected  from  the  submitted  list.  A  lisl 
of  the  nominees  shall  then  be  prepared,  on  which  the  names  shall  be 
entered  in  the  order  of  the  number  of  votes  received  by  each.  In  case 
two  or  more  nominees  have  the  same  number  of  votes  on  this  prrf- 
erence  list,  the  order  in  which  they  shall  be  placed  on  the  list  shaD 
be  determined  by  a  majority  vote  of  members  present. 

Final  haUot — ^A  vote  shall  first  be  taken  on  the  nominee  who  ap- 
pears first  on  the  preference  list,  and  he  shall  be  declared  elected  if 
he  receive  two-thirds  of  the  votes  cast  and  not  less  than  25  votes  in 
all.  A  vote  shall  then  be  taken  in  similar  manner  on  the  nominee 
standing  second  on  the  preference  list,  and  so  on  imtil  all  the  nomi- 
nees on  the  preference  list  shall  have  been  acted  on,  or  until  15  nomi- 
nees shall  have  been  elected,  or  until  the  total  membership  of  the 
Academy  shall  have  reached  250. 

Not  more  than  15  members  shall  be  elected  at  one  annual  meetiog. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

Sec.  6.  Every  member-elect  shall  accept  his  membership,  person- 
ally or  in  writing,  before  the  close  of  the  next  stated  meeting  after 
the  date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has 
formally  notified  him  of  his  election,  his  name  shall  not  be  entered 
on  the  roll  of  members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  the  council  and 
may  be  elected  at  the  annual  meeting  by  a  two-thirds  vote  of  the 
members  present. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
signatures  of  the  oflScers,  shall  be  sent  by  the  appropriate  secretary 
to  each  member  on  his  acceptance  of  membership,  and  to  foreign 
associates  on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy. 

Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  suc- 
cessive years,  the  treasurer  shall  report  the  fact  to  the  council,  which 
may  report  the  ciase  to  the  academy  with  the  recommendation  that  the 
person  thus  in  arrears  be  declared  to  have  forfeited  his  membership. 
If  this  recommendation  be  approved  by  two-thirds  of  the  membeis 
present,  the  said  person  shall  no  longer  be  a  member  of  the  Academy 
and  his  name  shall  be  dropped  from  the  roU. 
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ABTIOLE      V. — BOIENTIFIO      0OMMX7NIGATIONS,      PUBIJCATIONS,      AND 

BEPOBTS. 

Seotion  1.  Communications  on  scientific  subjects  shall  be  read  at 
scientific  sessions  of  the  Academy,  and  papers  by  any  member  may 
be  read  by  the  author  or  by  any  other  member,  notice  of  the  same 
having  been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a 
person  who  is  not  a  member,  and  shall  not  be  considered  responsible 
for  the  facts  or  opinions  expressed  by  .the  author,  but  shall  be  held 
responsible  for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of 
the  council  or  of  the  committee  of  arrangements. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  coimcil,  of  proceedings,  scientific  memoirs,  biograph- 
ical memoirs,  and  reports. 

The  proceedings  shall  include  the  transactions  of  the  Academy, 
brief  original  annoimcements  of  the  results  of  scientific  investiga- 
tions made  by  members  of  the  Academy  or  others,  together  with 
short  original  articles  giving  a  comprehensive  survey  of  the  more 
important  scientific  researches  currently  made  by  American  inves- 
tigators, and  other  matters  of  general  scientific  interest. 

The  scientific  memoirs  shall  provide  opportunity  for  the  publica- 
tion of  longer  and  more  detailed  scientific  investigations. 

The  biographical  memoirs  shall  contain  an  appropriate  record  of 
the  life  and  work  of  deceased  members  of  the  academy. 

An  annual  report  shall  be  presented  to  Congress  by  the  president 
and  shall  contain  the  annual  reports  of  the  treasurer  and  the  auditing 
committee,  a  suitable  smnmary  of  the  reports  of  the  coromittees  in 
charge  of  trust  fimds,  and  a  record  of  the  activities  of  the  Academy 
for  the  calendar  year  immediately  preceding,  and  other  appropriate 
matter.  This  report  shall  be  presented  to  Congress  by  the  president 
after  authorieation  by  the  council.  It  shall  also  be  presented  to  the 
Academy  at  the  annual  meeting  next  following. 

The  treasurer  shall  prepare  a  full  report  of  the  financial  aflPairs  of 
the  Academy  at  the  end  of  the  fiscal  year.  This  report  shall  be  sub- 
mitted to  the  coimcil  for  approval  and  afterwards  presented  to  the 
Academy  at  the  next  stated  meeting.  He  shall  also  prepare  a  sup- 
plementary financial  statement  to  December  31  of  the  ensuing  fiscal 
year  for  presentation  at  the  annual  meeting. 

Sec,  4.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  coimcil  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Gov- 
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ernment  as  soon  as  obtained  and  to  the  Academy  at  its  next  following 
stated  meeting. 

Sec.  5.  The  advice  of  the  Academy  shall  be  at  all  times  at  the  dis- 
position of  the  Government  upon  any  matter  of  science  or  art  within 
its  scope. 

ARTICLE  VI. — OP  THE  PROPERTY  OP  THE  ACADEMY. 

Section  1.  All  investments  and  reinvestments  of  either  principal 
or  accumulations  of  income  of  the  trust  and  other  fundis  of  the 
Academy  shall  be  made  by  the  treasurer,  with  the  approval  of  the 
finance  committee,  in  the  corporate  name  of  the  Academy,  in  the  man- 
ner and  in  the  securities  designated  or  specified  in  the  instruments 
creating  the  several  funds,  or,  in  the  absence  of  such  designation  or 
specification,  in  bonds  of  the  United  States  or  of  the  several  States, 
or  in  bonds  or  notes  secured  by  first  mortgages  on  real  estate,  in 
investments  legal  for  savings  banks  imder  the  laws  of  Massachusetts 
or  New  York,  or  in  other  bonds  recommended  to  the  treasurer  by  the 
fiscal  advisers  of  the  Academy. 

The  treasurer  may  invest  the  capital  of  all  trust  funds  of  the 
Academy  which  are  not  required  by  the  instnunents  creating  such 
funds  to  be  kept  separate  and  distinct,  in  a  consolidated  fund,  and 
shall  apportion  the  income  received  from  such  consolidated  fund 
among  the  various  funds  composing  the  same  in  the  proportion  that 
each  of  said  funds  shall  bear  to  the  total  amount  of  funds  so  in- 
vested; provided,  however,  that  the  treasurer  shall  at  aU  times  keep 
acciu'ate  accoimts  showing  the  amount  of  each  trust  fund,  the  pro- 
portion of  the  income  from  the  consolidated  fimd  to  which  it  is  en- 
titled, and  the  expenses  and  disbursements  properly  chargeable  to 
such  fimd. 

Sec.  2.  .The  council  shaU  at  its  annual  meeting  in  each  year  desig- 
nate one  bank  or  trust  company  in  Washington,  D.  C,  and  one  in 
New  York  City  to  act,  when  requested  by  the  treasm^er,  as  the  fiscal 
advisers  of  the  academy. 

Sec.  3.  The  treasm-er  shall  have  authority,  with  the  approval  of 
the  finance  committee,  to  sell,  transfer,  convey,  and  deliver  in  the 
corporate  name  and  for  the  benefit  of  the  Academy  any  stocks,  bonds, 
or  other  secm-ities  standing  in  the  corporate  name. 

Sec.  4.  No  contract  shall  be  binding  upon  the  Academy  which  has 
not  been  first  approved  by  the  coimcil. 

Sec.  5,  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council 
and  shall  be  payable  within  the  calendar  year  for  which  they  are 
assessed. 
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ARTICLE  Vn. — OF  TRUST  FUNDS  AND  THEIR  ADMINISTRATION, 

Section  1.  Devises,  bequests,  donations,  or  gifts  having  for  their 
object  the  promotion  of  science  or  the  welfare  of  the  Academy  may 
be  accepted  by  the  coimcil  for  the  Academy.  Before  the  acceptance 
of  any  such  trust  the  council  shall  consider  the  object  of  the  trust  and 
all  conditions  or  specifications  attaching  thereto.  The  coimcil  shall 
make  a  report  of  its  action  to  the  Academy. 

Sec.  2.  Medals  and  prizes  may  be  established  in  accordance  with 
the  provisions  of  trusts  or  by  action  of  the  Academy. 

Sec.  3.  Unless  otherwise  provided  by  the  deed  of  gift,  the  income 
of  each  trust  fimd  shall  be  applied  to  the  objects  of  that  trust  by  the 
action  of  the  Academy  on  the  recommendation  of  a  standing  com- 
mittee on  that  fund. 

ARTICLE   Vin. — OF  ADDmONS  AND  AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  meeting  of  the  Academy.  Notice  of  a  proposition  for  such 
a  change  must  be  submitted  to  the  council,  which  may  amend  the 
proposition,  and  shall  report  thereon  to  the  academy.  Its  report 
shall  be  considered  by  the  Academy  in  committee  of  the  whole  for 
amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  meeting,  and  if  it  receives  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 
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[  In  accordance  with  a  resolution  of  tlie  Academy,  taken  at  Its  meeting  on  Apr.  21, 1915,  the  rules  are  arraofBd 
in  groups  and  each  group  is  numbered  to  correspond  with  the  article  of  the  constltutioii  to  whkh  it 
relates.) 

I. 

1.  The  holders  of  the  medal  for  emmence  in  the  application  of 
science  to  the  public  welfare  shall  be  notified,  like  members,  of  the 
meetings  of  the  Academy,  and  invited  to  participate  in  its  scientific 
sessions. 

II. 

1.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  Academy,  and  shall  at  once  report  them  to  the  council  for  its  con- 
sideration. 

2.  The  home  secretary  shall  be  the  custodian  of  all  books,  appa- 
ratus, archives,  and  collections  not  explicitly  assigned  to  other  care. 

3.  The  home  secretary  shall  keep  a  record  of  all  grants  of  money 
or  awards  of  prizes  or  medals  made  from  trust  funds  of  the  Academy. 
The  assistant  secretary,  who  may  be  a  nonmember  of  the  Academy, 
shall  receive  a  salary  to  be  fixed  by  the  council.  The  record  for  each 
grant  of  money  shall  include  the  following  items:  Name  of  fund, 
date  and  number  of  the  grant,  name  and  address  of  recipient,  amount 
of  grant  and  date  or  dates  of  payment,  purpose  of  grant,  record  of 
report  of  progress,  and  resulting  publications. 

4.  The  treasurer  shall  keep  the  home  secretary  informed  of  all 
warrants  received  from  directors  of  trust  funds  not  controlled  by  the 
Academy  and  of  the  date  or  dates  of  payment  of  all  warrants. 

5.  The  treasurer  is  authorized  to  defray,  when .  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  department  requesting  the 
investigation  for  reimbursement  to  the  Academy. 

6.  The  treasurer  is  authorized  to  act  as  the  treasurer  ex  ofi&cio  of 
the  National  Research  Council. 

7.  The  treasurer  shall  have  the  assistance  of  a  salaried  and  bonded 
officer,  the  bm^ar,  who  shall  be  chosen  by  the  finance  committee  and 
be  directly  responsible  to  the  treasurer. 
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III. 

1.  The  annual  meeting  of  the  Academy  shall  begin  on  the  fourth 
Monday  of  April.  At  the  business  sessions  of  the  Academy  the  order 
of  procedure  shall  be  as  follows: 

(1)  Oliair  taken  by  tlie  president,  or,  in  his  absence,  by  the  vice  president. 

(2)  RoU  of  members  called  by  home  secretary  (first  session  of  the  meeting  only.) 
(a)  Minutes  of  the  preceding  session  read  and  approved. 

(4)  Stated  business. 

(5)  Rei>orts  of  president,  secretaries,  treasurer,  and  committees. 

(6)  Business  fnun  council. 

(7)  Other  business. 

2.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  imless  otherwise  provided  by  the  constitution 
or  rules  of  the  Academy. 

3.  In  the  abs^tice  of  any  ofl&oer  a  mtmber  shall  be  eboseA  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon  open 
nomination. 

4.  At  each  meeting  the  president  shall  announce  the  death  of  any 
members  since  the  preceding  meeting.  As  soon  ae  practicable  them- 
after  he  shall  designate  a  member  to  write — or  to  secure  from  some 
other  soiuve  apiwoved  by  the  preeidMit-^-a  biographical  notice  oi 
each  deceased  member. 

5.  A  local  comniittee  of  five  members,  appointed  for  each  meeting, 
and  the  home  secretary  shall  together  constitute  the  committee  of 
arrangements,  of  which  the  home  secretary  shall  be  chairman. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  prepare 
the  scientific  program  for  the  annual  meeting,  and  for  this  purpose  it 
shaU  be  empowered  to  solicit  papers  from  members  or  others.  It 
shall  also  be  empowered  to  ascertain  the  length  of  time  required  for 
reading  papers  to  be  presented  at  the  sci^itifio  sessions  of  the  Acad- 
emy, and,  when  it  appears  advisable,  to  limit  the  time  to  be  occupied 
in  their  presentation  or  discussion. 

The  committee  of  arrangements  ahsR  meet  not  less  than  two  months 
previous  to  each  meeting.  It  shall  pr^are  the  detailed  program  of 
each  day,  and  in  general  shall  have  charge  of  all  business  and  scientific 
arrangements  for  the  meeting  for  which  it  i$  appointed. 

6.  No  paper  requiring  more  than  15  minutes  for  its  presentation 
hall  be  accepted  unless  by  invitaticm  of  the  committee  of  arrange- 

m^ite. 

No  speaker  shall  occupy  more  than  30  minutes  for  presentation 
ol  papers  daring  the  ^entific  sessions  of  a  single  meejting  of  the 
Academy,  except  by  invitation  of  the  committee  of  arrangements. 

Time  shall  not  be  extended  except  by  vote  of  the  Academy  and 
then  not  to  exceed  five  minutes.  The  presiding  officer  shall  warn 
speakers  two  minutes  before  the  expiration  of  their  time. 
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The  discussion  of  individual  papers  shall  be  limited  not  to  exceed 
five  minutes  and  the  total  time  for  discussion  by  any  one  speaker 
for  all  scientific  sessions  in  any  one  meeting  shall  not  exceed  15 
minutes,  imless  approved  by  the  Academy. 

No  paper  shall  be  entered  upon  the  printed  program  of  scientific 
sessions  unless  the  title  is  in  the  hands  of  the  committee  of  arrange- 
ments at  least  two  weeks  in  advance  of  the  meeting.  In  the  event 
that  titles  are  received  later,  they  shall  be  placed  in  order  of  receipt 
at  the  end  of  the  list  and  read,  if  there  is  time.  Such  supplementary 
titles  shall  be  conspicuously  posted. 

IV. 

1.  The  term  of  service  of  each  chairman  of  a  section  shall  be  three 
years,  to  date  from  the  closing  session  of  the  April  meeting  next 
following  his  election.  Chairmen  of  sections  shall  be  chosen  by  mail 
ballot,  the  member  receiving  the  highest  number  of  votes  cast  to  be 
deemed  elected.  It  shall  be  the  duty  of  each  retiring  chairman  to 
conduct  the  election  of  his  successor  and  to  report  the  result  of  the 
election  to  the  home  secretary  before  the  April  meeting  at  which  his 
term  of  service  expires.  Sho^d  any  section  fail  to  elect  a  chairman 
before  November  1,  the  president  is  empowered  to  appoint  a  tem- 
porary chairman  to  serve  until  the  April  meeting  next  following. 
No  chairman  shall  be  eligible  for  reelection  for  two  consecutive 
terms. 

2.  The  chairman  of  each  section  of  the  Academy  shall  submit  to 
the  members  of  his  section,  not  later  than  November  1  of  each  year, 
a  ballot  containing  the  names  of  all  those  persons  who  received  not 
less  than  two  votes  in  the  nominating  ballot  of  the  preceding  year 
and  of  any  other  persons  who  were  newly  proposed  for  consideration 
at  that  time.  Each  member  of  the  section  shall  be  expected  to  re- 
turn this  ballot  to  the  chairman  within  two  weeks  with  his  signature 
and  with  crosses  placed  against  the  names  of  those  persons  whom 
he  is  prepared  to  indorse  for  nomination.  Each  member  may  also 
write  upon  the  ballot  in  a  place  provided  for  the  purpose  any  new 
names  which  he  desires  to  have  included  in  the  ballot  to  be  submitted 
to  the  section  in  the  following  year.  The  vote  resulting  from  this 
ballot  shall  be  regarded  as  informal. 

The  chairman  shall  thcsn  submit  to  the  members  of  his  section  a 
new  ballot  showing  the  results  of  the  informal  vote;  and  each  mem- 
ber shall  be  expected  to*  return  this  ballot  to  the  chairman  with  his 
signature  and  with  crosses  placed  against  the  names  of  those  peroons 
whom  he  will  indorse  for  notnination.  In  order  to  secure  an  ade- 
quate number  of  nominations,  the  chairman,  when  necessary,  shall 
obtain  by  personal  solicitation  a  fuller  vote  of  his  section  or  shall 
submit  to  the  section  a  supplementary  formal  ballot. 
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The  diairman  shall  then  certify  to  the  home  secretary,  prior  to 
January  1,  the  names  of  those  persons  who  have  been  voted  for  on 
the  formal  ballots  by  a  majority  of  the  members  of  the  section,  and 
ahall  furnish  him  a  list  of  the  pubUcations  of  these  nominees,  as 
required  by  the  constitution. 

3.  Nominations  for  membership  shall  give  the  full  name,  residence, 
and  the  official  positions  successively  held  by  the  candidate,  in  addi- 
tion to  the  list  of  his  contributions  to  science  required  by  the  con- 
stitution. 

4.  Preference  ballots  for  election  of  members  shall  be  sealed  in  a 
blank  envelope,  which  shall  be  inclosed  in  another  bearing  the  name 
of  the  sender,  and  which  shall  be  addressed  to  the  home  secretary. 
Sudi  envelopes  shall  be  opened  only  by  the  tellers.  If  in  any  case 
the  tellers  are  unable  to  determine  who  cast  a  ballot,  or  if  the  latter 
contains  more  names  than  are  to  be  voted  for,  the  ballot  shall  be 
rejected,  but  minor  defects  in  a  ballot  shall  be  disregarded  when 
the  intent  of  the  voter  is  obvious. 

5.  All  discussions  of  the  claims  and  qualifications  of  nominees  at 
meetings  of  the  Academy  shall  be  held  strictly  confidential,'iitnd  re- 
marks and  criticisms  then  made  may  be  cominunicated  to  no  person 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 

V.  '        ;  ' 

1.  The  publication  of  the  Proceedings  shall  be  imder  the  general 
charge  of  the  council,  which  shall  have  final  jurisdiction  upon  all 
questions  of  policy  relating  thereto.  The  preparation  of  the  Pro- 
ceedings for  pubUcation  shall  be  intrusted  to  an  editorial  board. 
This  board  shall  consist  of  a  chairman  and  a  managing  editor,  both 
of  whom  shall  be  appointed  by  the  coimcil  for  definite  terms  of 
service;  of  the  home  secretary  and  foreign  secretary  ex  officiis,  and 
of  a  body  of  associate  editors  representing  the  various  branches  of 
science  which  are  to  be  included  in  the  scope  of  the  Proceedings. 
The  managing  editor,  who  may  be  a  nonmember  of  the  Academy, 
shall  receive  a  salary,  which  shall  be  fixed  by  the  coimcil.  It  shall 
be  the  duty  of  the  managing  editor  to  prepare  the  Proceedings  in 
detail  for  publication;  but  the  chairman  of  the  editorial  board  shall 
decide,  in  consultation  with  the  managing  editor,  in  regard  to  the 
acceptance,  rejection,  or  substantial  modification  of  papers  offered 
for  pubUcation.  The  associate  editors  shall  be  appointed  by  the 
councfl,  upon  recommendation  of  the  chairman  of  the  editorial  board, 
for  a  period  of  three  years,  one-tM:d  of  ^them  retiring  annually. 
The  home  secretary  and  the  f ore^  secretary  shall  be  responsible  for 
the  distribution  of  the  Proceedings  in  their  respective  fields. 

2.  Memoirs  may  be  presented  at  any  time  to  the  home  secretary, 
who  shall  report  the  date  of  their  receptton  at  the  next  session;  but 
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no  memoir  shall  be  published  imless  it  has  been  read  or  presented  by 
title  before  the  Academy. 

Before  publication  all  biographical  and  scientific  memoim  must  be 
referred  to  the  committee  on  publication,  who  may,  if  they  deem  beet, 
refer  any  memoir  to  a  special  committee  appointed  by  the  president 
to  determine  whether  the  same  shotdd  be  pubUshed  by  the  Academy. 

3.  Memoirs  shall  date,  in  the  records  of  the  Academy,  from  the 
date  of  their  presentation  to  the  Academy,  and  the  order  of  their 
presentation  shall  be  so  arranged  by  the  secretary  that,  so  far  u 
may  be  convenient,  those  upon  kindred  topics  shall  follow  one 
another. 

4.  llie  annual  report  of  the  treasurer  shall  contain: 

(1)  A  concise  statement  of  the  source,  object,  and  amount  of  all  trust  funds  of  the 
Academy. 
'  <^)  A  condensed  ^tem^nf  of  t^cdpts  and  expenditures. 

(8)  A  ttsteioiwt  el  assets  and  KabilititB, 

(4)  Accounts  with  individual  funds. 
.(5)  Such  oth^r  matter  as  he  considers  appropriate. 

5-  The  accounts  of  the  toeaaurer  ahall,  between  Juiy  1  and  August  1 
of  each  yaar^  be  audited  under  the  direction  of  a  oommittee  of  three 
members  to  be  f^ipointed  by  the  prudent  at  the  annual  meeting  of  the 
Academy.  It  shall  be  the  duty  of  the  auditing  committee  to  verify 
the  record  of  receipts  and  disbursements  maintained  by  the  treasurer 
and  the  agreement  of  book  and  bank  balances;  to  examine  all  securi- 
ties in  the  custody  of  the  treasurer  and  to  compare  the  stated  income 
of  such  securities  with  the  receipts  of  record;  to  examine  all  vouchers 
covering  disbursements  for  account  of  the  Academy  including  the 
National  Research  Council  and  the  authority  therefor  and  to  com- 
pare them  with  the  treasurer's  record  of  expenditures;  to  examine 
and  verify  the  account  of  the  Academy  with  each  trust  fund.  The 
auditing  committee  may  employ  an  expert  accountant  to  assist  the 
committee  in  the  examination  of  the  books  of  the  treasurer.  The 
annual  report  of  the  treasurer  shall  be  published  with  that  of  the 
president  to  Congress.  The  reports  of  the  treasurer  and  auditii^ 
pommittee  shall  be  presented  to  the  Academy  at  the  autumn  meeUng, 
and  shall  be  published  with  that  of  the  president  to  Congress,  lliey 
shall  be  distributed  to  the  members  in  printed  form  at  the  annu^ 

meeting. 

VI. 

1.  All  apparatus  and  other  materials  of  permanent  value  pur* 
chased  with  money  from  any  grant  from  a  trust  fusd  shall  be  the 
property  ot  the  Academy  unless  specific  exeeption  is  made  in  tht 
grant  or  by  subsequent  action  of  the  council  or  the  directors  of  the 
trust  fcmd  ooneemed.  Receipts  for  all  such  property  shall  be  signed 
by  the  g^mntee  and  ahall  be  forwarded  to  (be  home  aeoretasry.    AH 
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apparatus  and  unused  material  of  value  acquired  in  this  way  shall  be 
delivered  to  the  home  secretary  on  completion  of  the  investigation  for 
which  the  grant  was  made,  or  at  any  time  on  demand  of  the  council, 
and  the  home  secretary  shall  give  an  appropriate  release  therefor. 

2.  The  books,  apparatus,  archives,  and  other  coUections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  «rtiddB  so  dq>0Mted  tbhil  be  kqit  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

3.  A  stamp  corresponding  to  tlie  corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
markings  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed 
upon  objects  not  admitting  of  the  stamp. 

4.  The  fiscal  year  of  the  Academy  shall  end  on  June  30  of  each  year. 

5.  The  standing  committee  on  finance  shall  consist  of  the  president 
of  the  Academy  ex  officio,  the  treasurer  ex  officio  as  diairman,  and 
five  members  to  be  appointed  ahnuaHy  by  the  president,  two  of  whom 
may  be  nonmembers  of  the  Academy. 

That  a  budget  committee  on  the  expenses  of  the  National  Academy 
and  the  National  Research  Council,  to  consist  of  the  president  of  the 
Academy,  the  chairman  of  the  National  Research  Council,  and  the 
treasurer  of  the  National  Academy  of  Sciences  and  the  National  Re- 
search Council,  be  appointed  and  the  president  of  the  Academy  act  as 
chairman. 

vn. 

1.  Standing  committees  of  the  Academy  on  trust  funds  the  income 
of  which  is  applied  to  the  promotion  of  research  shall  consist  of  three 
or  five  members.  In  order  to  secure  rotation  in  office  in  such  com  - 
mittees,  wheil  not  in  conflict  with  the  provisions  of  the  deeds  of  gift, 
the  term  ot  service  on  a  committee  of  three  members  shall  be  three 
years;  on  a  committee  of  five  members  the  term  shall  be  five  years.  ' 

2.  The  annual  reports  of  the  committees  on  research  funds  shaU,  so 
far  as  the  Academy  has  authority  to  determine  their  form,  give  a  cur- 
rent number  to  each  award,  stating  the  name,  position,  and  address 
of  the  recipient;  the  subject  of  research  for  which  the  award  is  made, 
and  the  siun  awarded;  and  in  later  anEnual  reports  the  status  of  the 
v^ork  accomplished  under  each  award  previously  made  shall  be  ao^ 
noimced,  until  the  research  is  completed,  when  announcement  of  its 
completion  and^  if  published,  the  title  and  place  of  publication  shall 
be  stated^  and  the  record  of  the  award  shall  be  reported  as  closed. 

.  *.  ■ :",.  V  vur,  , 

1.  Any  ride  of  the  Academy  may  be  amended,  suspended,  or  re- 
pealed on  the  written  motion  of  any  two  members,  signed  by  them', 
and  presented  at  a  stated  meeting  of  the  Academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present.  i 
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ORQAlfflZATIOH  OF  THE  AGABXMT,  1920-81. 

ExpinU) 
oftenL 

Walcott,  Charles  D.,  preddent... April,  1923 

MicheLaoD,  A.  A.,  vice  president ^ April,  192S 

Hale,  George  E.,  foreign  secretary April,  1^ 

Abbot,  C.  G.,  home  secretary '. April,  1923 

Ransome,  P.  L.,  treasurer April,  1923 

ADDITIOKAl  MEMBERS  OF  COTrKCIL. 

1918-1921. 
Pearl,  Raymond  Howell,  W.  H. 

1919-1922. 
Carty,  J.  J.  Donaldson,  H,  H. 

1922^1924. 
Day,  A.  L.  Morgan,  T.  H. 

SB0TI0K8. 

1.   MATHEMATICS. 

Birkhoff,  G.  D.  Kasner,  Edward  Veblen,  Oswald 

Blitchfeldt,  H.  F.  Moore,  E.  H.  White,  H.  S. 

BUss,  G.  A.  Osgood,  W.  P.  (Chairman,  1922.) 

Bolza,  Oskar  Story,  W.  E.  Wilczynski,  E.  J. 

Dickson,  L.  E.  Van  Vleck,  E.  B. 

2.   ASTRONOMY. 

Abbot,  C.  G.  Comstock,  G.  C.  Monlton,  F.  R. 

(Chairman,  1923.)  Curtis,  H.  D.  Russell^H.  N. 

Adams,  W.  S.  Elkin,  W.  L.  Schlesinger,  Frank 

Aitken,  R.  G.  Frost,  E.  B.  Seares,  P.  H. 

Barnard,  E.  E.  Hale,  G.  E.  Stebbins,  Joel 

Campbell,  W.  W.  Leuschner,  A.  0. 

3.  PHYSICS. 

Ames,  J.  S.  Hayford,  J.  P.  Pupin,  M.  I. 

Bams,  Carl  Lyman,  Theodore  Rosa,  E.  B. 

Bell,  A.  G.  Mendelhall,  C.  E.  Stratton,  S.W. 

Bridgman,  P.  W.  Mendenhall,  T.  C.  Thomson,  Elihu 

Bumstead,  H.  A.'  Merritt,  Ernest  Trowbridge,  Augustus 

(Chairman,  1923.)  Michelson,  A.  A.  Trowbridge,  John 

Crew,  Henry  Millikan,  R.  A.  Webster,  A.  G. 

Duane,  William  Nichols,  E.  F.  Wilson,  Edwin  B. 

Hall,  E.  H.  Nichols,  E.  L.  Wood,  R.  W. 

Hastings,  C.  S.  Pierce,  G.  W.  Woodward,  R.  S. 

1  DM  Dee.  31. 1890. 
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Abbot,  H.  L. 
Carty,  J.  J. 

(Chairman,  1923.) 
Dunn,  Gano 


Bancroft,  W.  D. 
Baxter,  G.  P. 
Bogert,  M.  T. 
Boltwood,  B.  B. 
Chandler,  C.  F. 
Clarke,  F.  W. 
Franklin,  E.  0. 
Gombeig,  Mo6ee 
Gooch,  F.  A. 
Hlllebrand,  W.  F. 

Branner,  J.  0. 
Chamberlin,  T.  C. 
Clarke,  J.  M. 

(Chairman,  1921.) 
Cross,  Whitman 
Ball,  W.  H. 
Dana,  E.  S. 
Davis,  W.  M. 

Bailey,  L.  H. 
Britton,  N.  L. 
Campbell,  D.  H. 
Coulter,  J.  M. 
Goodale,  G.  L. 

Allen,  J.  A. 
Calkms,  G.  N. 
Castle,  W.  E. 
Conklin,  E.  G. 
Davenport,  C.  B. 
Donaldson,  H.  H. 
Forbes,  S.  A. 
Harrison,  R.  G. 
Herrick,  C.  J. 

Abel,  J.  J. 
Armsby,  H.  P. 
Benedict,  F.  G. 
Cannon,  W.  B. 
Carlson,  A.  J. 
Chittenden,  R.  H. 
Councilman,  W.  T. 
Cushing,  Harvey 
Flexner,  Simon 


4.  BNOINBSBING. 

Durand,  W.  F.  Ryan,  H.  J. 

Freeman,  J.  R.  Squier,  G.  O. 

Howe,  H.  M.  Taylor,  D.  W. 
Jewett,  F.  B. 

5.   CHBMISTRT. 

Jackson,  C.  L. 
Johnson,  T.  B. 
Kohler,  E.  P. 
Langmuir,  Irving 
Lewis,  G.  N. 
Michael,  Arthur 
Morley,  E.  W. 
Noyes,  A.  A. 
Noyes,  W.  A. 
(Chairman,  1922.) 

6.   QEOLOGT  AND  "PALEONTOLOOT. 


Osborne,  T.  B. 
Remsen,  Ira 
Richards,  T.  W. 
Smith,  Alexander 
Smith,  Edgar  F. 
Stieglitz,  Julius 
Wellfl,  H.  L. 
Whitney,  W.  R. 


Day,  A.  L. 
Kemp,  J.  P. 
Leith,  C.  K. 
Lindgren,  Waldemar 
Merriam,  J.  C. 
Osbom,  H.  F. 
Pumpelly,  Raphael 
Ransome,  F.  L. 

7.  BOTANY, 

Harper,  R.  A. 
Jones,  L.  R. 
Geterhout,  W.  J.  V. 
Sargent,  C.  S. 
Setchell,  W.  A. 


Reid,  H.  F. 
Schuchert,  Charies 
Scott,  W.  B. 
Uhich,  E.  0. 
Walcott,  C.  D. 
White,  David 
Willis,  Bailey 


Smith,  Erwin  F. 

(Chairman,  1921.) 
Thaxter,  Roland 
Trelease,  William 


8.   ZOOLOGY  AND  ANIMAL  MORPHOLOGY. 


Howard,  L.  0. 
Jennings,  H.  S. 
LilUe,  F.  R. 
McClung,  C.  E. 
Marie,  E.  L. 
Mayor,  A.  G. 
Merriam,  C.  H. 
Morgan,  T.  H. 
(Chairman,  1922.) 

9.   PHYSIOLOGY  AND  PATHOLOGY. 


Morse,  E.  S. 
Parker,  G.  H. 
Pearl,  Raymond 
Ridgway,  Robert 
Verrill,  A.  E. 
Wheeler,  W.  M. 
Wilson,  Edmund  B. 


Folin,  Otto 
Habted,  W.  S. 
Hektoen,  Ludvig 
Henderson,  L.  J. 
Howell,  W.  H. 
Hunt,  Reid 
Jones,  Walter 
Levene,  P.  A.  T. 
Loeb,  Jacques 


Liisk,  Graham 
McCoUum,  E.  V. 
Mendel,  L.  B. 

(Chairman,  1922.) 
Prudden,  T.  M. 
Smith,  Theobald 
Vaughan,  V.  C. 
Welch,  W.  H. 
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10.  ANTHB070IXMT  AND  PSrOHOLOOT. 

Angell,  J.  R.  Dewey,  John  Hall,  G.  8. 

Boas,  Franz  Fewkefl,  J.  W.  Hohnee,  W.  H. 

Cattell,  J.  McK.  (Acting  chairman.)  Thomdike,  S.  L. 

STAVDXVa  C0MMJTTSX8. 
OK  WBI0HT8,  MSA8UBE8,  AND  COINAOB. 

Mendenhall,  T.O.  (Chair-     Michelson,  A.  A.  Webster,  A.  G. 

man).  Morley,  E.  W.  Woodward,  R.  8. 

ON  SOLAB  RESEABCH. 

Hale,  G.  E.  (Chairman).        Michelson,  A.  A.  Nichols,  £.  L. 

Campbell,  W.  W. 

ON  FUBUGATION. 

The  President.  The  Hotne  Secretary.  Rosa,  E.  B. 

BDITOBIAL  BOABD  OF  THE  PROCEEDrNGS. 

Pearl,  Raymond  (Chaiffman).  Abbot,  C.  G.  (Home  secretary). 

Wilson,  Edwin  B.  (Managing  editor).         Hale,  G,  £,  (Foreign  secretary). 
Clarke,  J.  M.,  1^1.  Hektoen,  Ludvlg,  1921.         Moore,  E.  H.,  1923. 

Day,  A.  L.,  1922.  Henderson,  L.  J„  1922.  Noyes,  W.  A.,  1921. 

Duane,  William,  192a.  Jennings,  H.  S.,  192L  Osterhout,  W.  J.  V.,  1922. 

Dunn,  Gano,  1922.  Merriam^  J.  C,  1922.  Schlesinger,  F.,  1923. 

Harrison,  R.  G.,  1923.  MiUikan,  R.  A.,  1921.  Wheeler,  W.  M.,  1923. 

ON  COLLECTION  OF  HI8T0BICAL  FOBTBAtTS,  MANU8CBIFT8,  IN8TBUMENT8,  ETC. 

Walcott,  C.  D.  (Chairman).     Hale,  G.  E.  Pupin,  M.  I. 

Clarke,  F.W. 

FINANCE  COMMITTEE. 

Ransome,  F.  L.  (Chairman).    Dunn,  Gano  Walcott,  C.  D. 

Cross,  Whitman 

TRXT8T  WWn>B. 

THE   BACHE  FUND. 

[$59,000.] 
Researches  in  physical  and  natural  science. 
Frost,  E.  B.  (Chairman).         Harrison,  R.  G.    .  Webster,  A.  G. 

THE  WATSON  FUND. 

[$25,000.] 

Watson  medal  and  the  promotion  of  astronomical  research. 

Leuschner,  A.  O.  (Chaiiw    Comstock,  G,  C.  Elkin,  W.  L. 

man). 

THE  HENBT  DHAFEB  FUND. 

[$10,000.1  i 

Draper  medal  and  investigations  in  astronomical  phyrfc?. 

Campbell,  W.  W.  (Chaitv    Abbot,  C.  G.,  1921.  Michelson,  A.  A.,  1922. 

man),  1924.  Hale,  G.  E.,  1923.  ,    Russell,  H.  N.,  1925. 
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TSM  J.  I«AWB1KCB  9MITS  FUND.  , 
[110,000.] 

J.  Lawrence  Smith  medal  and  investigations  of  meteoric  bodies. 

Croflfc,  Whitman  (Ghainnan),  1922.  Adams,  W.  &.,  1924.  Daaa^  1!«  S.,  1923. 

Schleeinger,  F.,  1925.  Wood,  R.  W.,  1921, 

THB  BARNABD  MKDAL.^ 

Meritorious  service  to  science. 
Noyes,  A.  A.  (Chairman).  Campbell,  W.  W.  Nichols,  £.  F. 

Morgan,  T.  H.  Richards,  T.  W. 

THS  BENTAMIK  AFTROBP  OOUtD  FUND. 

[$20,000.] 

Researches  in  astronomy. 
Moulton,  F.  R.  (Chairman).  Barnard,  £.  £.  Woodward,  R.  8. 

THE  WOLCOTT  GIBBS  FUKD. 

[$5,545.60.] 

Chemical  research. 
Jackson,  C.  L.  (Chairman).  Richards,  T.  W.  Smith,  Edgar  F . 

THB  0OM8TOGK  FUND. 

[$12,406.02.] 

Researches  in  electricity,  magnetism,  and  radiant  eneigy. 
Nichols,  E.  L.  (Chairman),  1923.      MiUikan,  R.  A.,  1921.       Whitney,  W.  R.,  1924. 
Carty,  J.  J.,  1925.  Webster,  A.  G.,  1922. 

THE  HARSH  FUND. 
[$20,000.] 

Original  research  in  the  natural  sciences. 
Merriam,  J.  C.  (Chairman),  1922.  (Bumstead,  H.  A.),  1923. 

Schuchert,  Charles,  1921. 

THE  AOA88IZ  FUND. 

[$50,000.] 
General  uses  of  the  Academy. 

THE  MURRAY  FUND. 

[$6,000.] 

Agassiz  medal  and  contributions  to  oceanography. 

Dall,  W.  H.  (Chairman),  1921.  Davis,  W.  M.,  1922.  Mayor,  A..  G.,  1923. 

THE  MARCELLUS  HARTLEY  FUND. 
[$1,200.] 

Medal  for  eminence  in  the  application  of  science  to  the  public  welfare. 
Noyes,  A.  A.  (Chairman),  1922.  Stratton,  S.  W.,  1922.  Pupin,  M.  I.,  1921. 

Osbom,  H.  F.,  1921.  Welch,  W.  H.,  1923. 

Taylor,  D.  W.,  1923. 

1  Every  five  years  the  oommittee  recommends  the  person  whom  they  consider  most  deserving  of  thn 
medal,  and  upon  the  approval  of  the  Academy  the  name  of  the  nominee  is  forwarded  to  the  trustees  of 
Colombia  Universityt  who  administer  the  Barnard  medal  fund. 

sDiedDec.81, 1930. 
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THE  DANIEL  QIRAUD  ELLIOT  FUND. 

[18,000.1 

Medal  and  honorarium  for  most  meritmous  work  in  zoology  or  paleontology 
published  in  each  year. 

Oflbom,  H.  P.  (Chainnan).  »  Lucas,  F.  A.  Walcott,  C.  D. 

TBM  MABT  GULBK  THOMPSON  FCTND, 

[110,000.] 

Medal  for  most  important  services  to  geology  and  paleontology. 
Clarke,  J.  M.  (Chairman),  1922.  Lindgren,  W.,  1923.  Osbom,  H.  F.,  1921. 

THE  JOSEPH  HENBT  FUND. 

To  assist  meritorious  investigators,  especially  in  the  direction  of  original  reseaidi. 

The  sum  of  $40,000  was  contributed  by  Fairman  Rogers,  Joseph  Patterson,  Geoise 
W.  Childs,  and  oth^B,  as  an  expression  of  their  espect  and  esteem  for  Prof.  Jos^ 
Henry.  This  amount  was  deposited  with  the  Pennsylvania  Co.  for  the  inrannce 
of  lives  and  granting  annuities  in  trust,  with  authorization  to  collect  the  income 
thereon  and  to  pay  over  the  same  to  Prof.  Joseph  Henry  during  his  natural  life,  and 
after  his  death  to  his  wife  and  daughters,  and  after  the  death  of  the  last  survivor  to 
"deliver  the  said  fund  and  the  securities  in-  which  it  shall  then  be  invested  to  the 
National  Academy  of  Sciences,  to  be  thenceforward  forever  held  in  trust  under  the 
name  and  title  of  the  'Joseph  Henry  fund.' " 

1  Not  a  member  of  the  Academy. 
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MEMBEBS   OF   THE  HATIOFAL   ACADEMT   OF   SCIEVCES. 

BVCXMBXB  31,  1920. 

Date  of 
eleotton. 

Abbot,  Charles  Greeley,  Smithsonian  Institution,  Washington,  I) .  0 1915 

Abbot,  Henry  L.,  U.  S.  Army,  23  Berkeley  Street,  Cambridge  38,  Mase^. 1872 

Abel,  John  Jac6b,  Johns  Hopkins  University,  Baltimore,  Md ^ 1912 

Adams,  Walter  Sydney,  Solar  Observatory  Office,  Pasadena,  Calif 1917 

Aitken,  Bobert  Grant,  Lick  Observatory,  Mount  Hamilton,  Calif *' 1918 

Allen,  J.  Asaph,  American  Museiun  of  Natural  History,  New  York  City 1876 

Ames,  Joseph  S.,  Johns  Hopkins  University,  Baltimore,  Md 1909 

Angell,  James  Bowland,  Carnegie  Corporation,  New  York  City 1920 

Armsby,  Henry  Prentiss,  State  College  of  Pennsylvania,  Pa. 1920 

Bailey,  Liberty  Hyde,  Ithaca,  N.  Y 1917 

Bancroft,  W.  D.,  7East  Avenue,  Ithaca,  N.  Y 1920 

Barnard,  E.  E.,  Yerkes  Observatory,  Williams  Bay,  Wis 1911 

Bams,  Carl,  Brown  University,  Providence,  B.  I 1892 

Baxter,  Gregory  Paul,  T.  J.  Coolidge,  jr. ,  Memorial  Laboratory,  Cambridge,  Mass.  1916 

Bell,  A.  Graham,  1331  Connecticut  Avenue,  Washington,  D.  C 1883 

Benedict,  Francis  Gano,  Nutrition  Laboratory,  Boston  17,  Mass 1914 

Birkhoff ,  George  David,  Harvard  University,  Cambridge,  Mass 1918 

Blichfeldt,  Hans  Frederick,  Stanford  University,  Calif 1920 

Bliss,  Gilbert  Ames,  University  of  Chicago,  Chicago,  111 1916 

Boas,  Franz,  Columbia  University,  New  York  City 1900 

Bogert,  Marston  Taylor,  Columbia  University,  New  York  City 1916 

Boltwood,  B.  B.,  Yale  University,  New  Haven,  Conn 1911 

Bolza,  Oskar,  Beichsgraf enstr.  10,  Freiburg,  Germany 1909 

Branner,  John  C,  Stanford  University,  Calif 1905 

Bridgman,  Percy  Williams,  Jefferson  Phys.  Lab.,  Cambridge,  Mass 1918 

Britton,  Nathaniel  Lord,  New  York  Botanical  Gardens,  New  York  City 1914 

*Bumstead,  Henry  Andrews,  Yale  University,  New  Haven,  Conn 1913 

Calkins,  Gary  Nathan,  Columbia  University,  New  York  City 1919 

Campbell,  D.  H.,  Stanford  University,  Calif 1910 

Campbell,  William  W.,  Lick  Observatory,  Mount  Hamilton,  Calif 1902 

Cannon,  Walter  Bradford,  Harvard  University,  Cambridge,  Mass 1914 

Carlson,  Anton  Juliiis,  University  of  Chicago,  Chicago,  111 1920 

Carty,  John  J.,  American  Telegraph  and  Telephone  Co.,  New  York  City 1917 

Castle,  William  Ernest,  186  Payson  Boad,  Belmont,  Mass 1915 

Cattell,  James  McK.,  Garrison,  N.  Y 1901 

Chamberlin,  Thomas  C,  University  of  Chicago,  Chicago,  111 1903 

Chandler,  Charles  F.,  Columbia  University,  New  York  City 1874 

Chittenden,  Bussell  H.,  Sheffield  Scientific  School,  New  Haven,  Conn 1890 

Clarke,  F.  W. ,  U.  S.  Geological  Survey,  Washington,  D .  0 1909 

Clarke,  J.  M.,  State  Museum,  Albany,  N.  Y 1909 

Comstock,  George  C,  Washburn  Observatory,  Madison,  Wis 1899 

*Died  Dec.  31, 1920. 
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Oonklin,  E.  G,  Princeton,  N.  J m 

Coulter,  J.  M.,  Univeraity  of  Chicago,  Chicago,  111 19(9 

Cotmciknan,  William  T.,  Harvard  Medical  School,  Boston,  Mass M 

Crew,  Henry,  Northwestern  University,  Evanston,  111 liW 

Cross,  WhitmMi,  21SS  Bancroft  Place,  Weshingtoo^  B,  C IM 

Curtifl,  Heber  Doust,  Allegheny  Observatory,  Pittsburgh,  Pa M 

Gushing,  Harvey,  Harvard  University,  Cainhfidge,  Mass M 

pall,  William  H.,  Smithsonian  Institution,  Washington,  D.  C W. 

Dana,  Edward  S.,  Yale  Univemty,  New  Haven,  Oomu... 1^ 

Davenport,  Charles  B.,  Cold  Spring  Hari>or,  N.  Y 1SI2 

Davis,  William  Morris,  31  Hawthorn  Street,  Cambridge  38,  Mass m 

Day,  Arthur  L.,  2801  Upton  Street,  Wadungton,  P.  0 1911 

Dewey,  John,  Columbia  Univenity,  New  York  City 191f 

Dickson,  Leonaid  E.,  University  of  Chicago,  Chicago,  111 1913 

Donaldson,  Henry  Herbert,  Wistar  Institute  of  Anatomy,  Philadelphia,  Pa....  M 

Duane,  WilUam,  Harvard  University  Medical  School,  Cambridge,  Mase 1930 

Dmm,  Qano,  43  Exchange  Place,  New  York  City 1919 

Dumnd,  WilUam  Frederick,  Leland  Stanford  University,  Calif 1911 

Elkin,  William  L. ,  Yale  University  Observatory,  New  Haven,  Conn 1^ 

Fswkes,  Jesse  Walter,  Bureau  of  American  Ethnology,  Washington,  P.  0 19U 

Flexner,  Simon,  Rockefeller  Institute,  New  York  City 190b 

Fblin,  Otto,  Haarvaid Medical  School,  Boston,  Mass...., 191^ 

Forbes,  Stephen  Alfred,  Urbana,  111 191? 

Franklin,  Edward  Curtis,  Stanford  University,  Calif '. M 

Freeman,  John  Ripley)  Parovidonc©,  R.  I ♦ 191S 

Frost,  Edwin  B.,  Yerkes  Observatory,  Williams  Bay,  Wis 190S 

Gomberg,  Moses,  University  of  Michigan,  Ann  Arbor,  Mich 191^ 

Gooch,  Frank  A.,  291  Edwards  Street,  New  Haven,  Conn 1^ 

Goodale,  George  L.,  Harvard  University,  Cambridge,  Mass 1^^ 

Hale,  George  E.,  Solar  Observatory  Office,  Pasadena,  Calif 1*2 

BWI,  Edwin  H.,  Harvvd  University,  Cambridge,  Mass 1911 

Hall,  Granville  Stanley,  Clark  University,  Worcester,  Mass - 191* 

Haisted,  William  Stewart,  Johns  Hopkins  Medical  School,  Baltimore,  Md 191'' 

Harper,  R.  A.,  OoiumhiaUniveraity,  New  York  City 1911 

Hawison,  RossG.,  Yale  Univeesity,  New  Haven,  Conn 191^ 

Hastings,  ChadesS^  Yale  University,  New  Haven,  Conn 1^ 

Hayford,  JohnF,,  Northwestern  University,  Evanston,  111 1^1^ 

Hdttoen,  Ludvig,  637  South  Wood  Stoeet,  Chicago,  111 191^ 

Henderson,  Lawrence  Joseph,  Harvard  University,  Cambridge,  Mass 1^^ 

Henick,  Charles  Judson,  University  of  Chicago,  Chicago,  111 ^^^ 

Hillebrand,  William  F.,  Bureau  of  Standards,  Washington,  D.  C ^^ 

Holmes,  William  H„  U.  S.  National  Museum,  Washington,  D.  C —  1^ 

Howard,  Leland  Ossian,  U.  S.  Department  of  Agriculture,  Washington,  D.  C.  191* 

Howe,  Henry  Marion,  Broad  Brook  Road,  Bedford  HUls,  N.  Y 1^^' 

Howell,  William  H..  School  of  Hygiene  and  Public  Health,  Baltimore,  Md....  1* 

Hunt,  Reid,  Harvard  Medical  School,  Boston,  Mass , 1^^ 

Jackson,  Charles  L.,  383  Beacon  Street,  Boston,  Mass ^^ 

Jennings,  Herbert  Spencer,  Johns  Hopkins  University,  Baltimore,  Md ^^^ 

Jewett,  Frank  Baldwin,  Western  Electric  Co.,  New  York,  N.  Y ^^^ 

Johnson,  Treat  Baldwin,  Yale  University,  New  Haven,  Conn  ^^^ 


Jones,  Walter,  Johns  Hopkins  University,  Baltimore,  Md  ^'" 
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Jones,  Lewis  Ralph,  University  of  Wisconsin,  Madison,  Wis. ...... ; [^^ 
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Kasner,  Edward,  Columbia  University,  New  York  City 1917 

Kemp,  Jamee  F.,  Columbia  University,  New  York  City 1911 

Eohler,  Elmer  Peter,  Harvard  University,  Cambridge,  Maes 1920 

Langmuir,  Irving,  General  Electric  Co.,  Schenectady,  N.  Y 1918 

Leith,  Charles  KennetJi,  University  of  Wisconsin,  Madison,  Wis 1920 

Leuschner,  Armin  0. ,  University  of  California,  Berkeley,  Calil 191S 

Levene,  Phoebus  Aaron  Theodor,  Rockefeller  Institute,  Ne^^  York  City - .  1916 

Lewis,  Qilbert  N.,  University  of  CaBfomia,  Berkeley,  Calif 191S 

Lillie,  Frank  Rattray,  University  of  Chicago,  Chicago,  III 1916 

Lindgren,  Waldemar,  Massachusetts  Institute  of  Technology,  Cambridge,  Umbb.  1909 

Loeb,  Jacques,  Rockefeller  Institute,  New  York  City 1910 

Lusk,  Graham,  Cornell  University  Medical  College,  New  York  City 1916 

Lyman,  Theodore,  Harvard  Univernty,  Cambridge,  Mass 1917 

McClung,  aarence  E.,  Nat.  Res.  Council,  1701  Mass.  Ave.,  Washington,  D.  G.  1920 

McCollum,  Elmer  Vernon,  Johns  Hopkins  Medical  School,  Baltimore,  lid 1920 

Mark,  Edward  L,  109  Irvhig  Street,  Cambridge,  Mte.... 190S 

Mayor,  Alfred  Goldsborough,  278  Nassau  Street,  FrincetiMi,  N.  J 1910 

Mendel,  Lafayette  B.,  Yale  University,  New  Haven,  Conn 1913 

Mendenhall,  Charles  Elwood,  University  of  Wisconsin,  Madison,  Wis 1918 

Mendenhall,  Thomas  C,  329  North  Chestnut  Street,  Ravoma,  Okdo 1887 

Merriam,  C.  Hart,  1919  Sixteenth  Street,  Washingtcoi,  D.  C 1902 

Merriam,  John  Campbell,  Carnegie  Institution,  Washington,  B.  C 1918 

Merritt,  Ernest,  Cwnell  University,  Ithaca,  N.  Y 1914 

Michael,  Arthur,  219  Parker  Street,  Newton  Center,  Mass 1889 

Michelson,  Albert  A.,  University  of  Chicago,  Chicago,  111 1888 

Millikan,  Robert  Andrews,  University  of  Chicago,  Chicago,  111 1916 

Moore,  Eliakim  H.,  University  of  Chicago,  Chicago,  lU 1901 

Morgan,  T.  H.,  Columbia  University,  New  York  aty 1909 

Morley,  Edward  W.,  West  Hartford,  Conn 1897 

Morse,  Edward  S.,  Salem,  Mass 1876 

Moulton,  F.  R.,  University  of  Chicago,  Chicago,  111 1910 

Xicbols,  Edward  L.,  Cornell  University,  Ithaca,  N.  Y 1901 

Nichols,  Ernest  F.,  Nela  Research  Laboratory,  Nela  Park,  Cleveland,  Ohio . . .  1908 

Noyee,  Arthur  A.,  California  Institute  of  Techndogy,  Pasadena,  Oftlif 1906 

NoyeB,  William  A.,  University  of  Illinois,  Urbana,  hi 1910 

Oebom,  H.  F.,  American  Museum  of  Natural  History,  New  York  City 1900 

Osborne,  T.  B.,  Agricultural  Experiment  Station,  New  Haven,  Conn 1910 

Osgood,  William  Fogg,  Harvard  University,  Cambridge,  Mass 1904 

Osterhout,  Winthrop  John  Vanleuven,  Harvard  University,  Cambridge,  Mass.  1919 

Parker,  George  H.,  16  Berkeley  Street,  Cambridge,  Mass 1918 

Pearl,  Raymond,  625  St.  Paul  Street,  Baltimore,  Md 1918 

Pierce,  George  Washington,  Harvard  Univosity,  Cambridge,  Mass 1920 

Pruddai,  T.  Mitchell,  Columbia Univeinty,  NewYorkCity 1901 

Pumpelly,  Raphael,  Gibbs  Avenue,  Newport,  R.  1 1872 

E^pin,  Michael  I.,  Columbia  UnivCTsity,  NewYorkCity 1905 

Elansome,  Frederick  Leslie,  U.  8.  Ged.  Survey,  Washington,  D.  Q 1914 

Eieid,  H.  Fielding,  Johns  Hopkins  University,  Baltimore,  Md 1912 

E^emsen,  Ira,  Johns  Hopkins  University,  Baltimore,  Md 1882 

EUohards,  Theodore  W.,  Wokott  GiUboMemoatia)  I^boimtory,  Cianbridge»Ma«B.  1899 

Etidgway,  Robert,.  1030  South  Morg^  Street,  01nay,IlL 1917 

?UmtL,  EdwardBvBureauof  Standards,  Washington,  D.C 1913 
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Ruasell^  Henry  Norria,  Princeton  Uni verity,  Princeton,  N.  J 1918 

Ryan,  Harris  Joeeph,  Stanford  University,  Stanford,  Calif 1920 
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Schlesinger,  Frank,  Yale  University  Observatory,  New  Haven,  Conn 1916 
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Story,  William  E.,  Clark  Univ^sity,  Worcester,  Mass 1908 

Stratton,  Samuel  Wesley,  Bureau  ol  Standards,  Washington,  D.  C 1917 

Taylor,  David  Watson,  Department  of  the  Navy,  Washington,  D.  C 1918 

Thaxter,  Roland,  Harvard  University,  Cambridge,  Mass 1912 

Thomson,  Elihu,  Swampscott,  Mass 1907 

Thmndike,  Edward  Lee,  Columbia  University,  New  York  City 1917 

Trdease,  William,  University  (rf  Illinois,  Urbana,  111 1902 

Trowbridge,  Augustus,  Princeton  University,  Princeton,  N.  J 1919 

Trowbridge,  John,  H$u-vard  University,  Cambridge,  Mass 18T8 

Ulrich,  Edward  Oscar,  U.  S.  Geol.  Survey,  Washington,  D.  C 1917 

Van  Vleck,  E.  B.,  University  of  Wisconsin,  Madison,  Wis 1911 

Vaughan,  Victor  Clarence,  University  of  Michigan,  Ann  Arbor,  Mich 1915 

Veblen,  Oswald,  Princeton  University,  Princeton,  N.  J 1919 

Verrill,  A.  E.,  582  Central  Ave. ,  Westville,  Conn 1872 

Walcott,  Charles  D.,  Smithsonian  Institution,  Washington,  D.  C 1896 

Webster,  Arthur  G.,  Clark  University,  Worcester,  Mass 190S 

Welch,  William  H.,  807  St.  Paul  Street,  Baltimore,  Md 1895 

Wells,  Horace  L.,  Yale  University,  New  Haven,  Conn 1903 

Wheeler,  William  M.,  Harvard  University,  Cambridge,  Mass 1912 

White,  David,  United  States  Geological  Survey,  Washington,  D.  C 1912 

White,  Henry  Seely,  Vassar  College,  Poughkeepsie,  N.  Y 1915 

Whitney,  Willis  Rodney,  General  Electric  Co.,  Schenectady,  N.  Y 1917 

Wilczynski,  finest  Julius,  University  of  Chicago,  Chicago,  HI 1919 

Willis,  Bailey,  Stanford  University,  Stanford ,  Calif 1920 

Wilson,  Edmund  B.,  Columbia  University,  New  York  City 1899 

Wilson,  Edwin  B .,  Massachusetts  Institute  of  Technology,  Cambridge,  Mass 1919 

Wood,  Robert  W.,  Jolms  Hopkins  University,  Baltimore,  Md 1912 

Woodward,  Robert  S,,  Carnegie  Institution,  Washington,  D.  C 18$6 

HONORART  MEMBER. 

Smith,  Sidney  I.,  Yale  Univ^sity,  New  Haven,  Conn 1884 
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De  Vriee,  Hugo,  Lunteren,  Holland 1904 

Deelandres,  Henri,  AstrophyBical  Observatory,  Meudon 1913 

Dewar,  Sir  James,  University,  Cambridge,  Engl  and 1907 

Forsyth,  A.  R.,  Imperial  Collie  of  Science  and  Technology,  London 1907 

Geikie,  Sir  Archibald,  Haslemere,  Surrey 1901 

Groth,  Paul  von,  Universitat,  Munich 1905 

Heim,  Albert,  ZOrich 1913 

Hilbert,  David,  Univereitat,  Gdttingen 1907 

Jordan,  Marie  Ennemond  Camille,  College  of  France,  Paris 1920 

Kapteyn,  John  C,  Kijks  XJniversiteit,  Groningen 1907 

Klein,  Felix,  Universitat,  Gdttingen 1898 

Kdssel,  Albrecht,  Heidelberg 1913 

Kflstner,  Karl  Friedrich,  Bonn 1913 

Lacroix,  Francois  Antoine  Alfred,  Mus^e  d'Histoire  Naturelle,  Paris 1920 

Lankester,  Sir  E.  Ray,  South  Kensington,  London :...  1903 

Larmor,  Sir  Joseph,  St.  Johns  College,  Cambridge,  England 1908 

Lorentz,  Hendrik  Anton,  Rijks  XJniversiteit,  Leiden 1906 

Onnes,  Heike  Kammerlingh,  University  of  Leiden,  Leiden 1920 

Ostwald,  Wilhelm,  Grossbothen  bei  Leipzig 1906 

Pavlov,  Ivan  Petrovitch,  Inst,  for  Experimental  Medicine,  Petrograd 1908 

Penck,  Albrecht,  Universitat,  Berlin 1909 

Picard,  Charles  iSmile,  University,  Paris 1903 

Prain,  Sir  David,  Royal  Botanic  Gardens,  Kew,  Surrey 1920 

Ramon  y  Cajal,  Santiago,  University  of  Madrid,  Madrid 1920 

Rutheriord,  Sir  Ernest,  Newnham  Cottage,  Queen's  Road,  Cambridge,  England .  1911 

Schuster,  Sir  Arthur,  Yeldall,  Twyford,  Berkshire,  England 1913 

Seeliger,  Hugo  Ritter  von,  Universitat,  Munich 1908 

Thomson,  Sir  Joseph,  University,  Cambridge,  England 1903 

Volterra,  Vito,  Universita,  Rome 1911 

Van  der  Waals,  Johannes  D,  Amsterdam 1913 

Waldeyer,  Wilhelm,  Universitat,  Berlin 1909 

Wolf,  Max  F.  J.  C,  Heidelberg 1913 

Deceased  members. 


Abbe,  Cleveland 

Agasait,  Alexander 

Agassis,  Louis. . .- 

Atkinson,  George  Francis . 

Alexander,  J.  H 

Alexander,  Stephen. 

Baohe,  Alexander  Dallas.. 

Baird,  Spencer  F 

Barker,  Oeotge  F 

Barnard,  F.  A.  P 

Barnard,  J.  G 

Barr^,Jo86pb 

Bartlett,  W.  H.  C 

Bedur,G60ige  Ferdinand 
Beecher,  Charles  Emerson 


D^teof 
election. 


1878 
1866 
0) 

1918  s 

0) 

(0 

0) 
1864 
1876  » 
(0  («) 

0) 

1919  < 
0) 

1901  < 
1899 


Date  of 
death. 


>  Charter  membera,  Mar.  3, 1863. 


Oct.  28,1916 
Mar.  27,1910 
Dec.  14,1873 
Nov.  14,1918 
Mar.  2, 1867 
June  25,1883 
Feb.  14,1867 
Aug.  19,1887 
May  24,1910 
Apr.  27,1889 
Ifay  14,1882 
3lay  4,1919 
Feb.  11,1893 
Apr.  20,1919 
Feb.  14,1904 

*  Biograp^cal  memoirs  have  not 


Billings,  John  S 

B^cher,  Maxima 

Boss,  Lewis 

Bowditch,  Henry  P 

Brewer,  William  H 

Brooks,  WiUiam  Keith . . 
Brown-Sequard,  Chas.  E. 
Brush,  George  Jarvis. . . . 
Bumstead,  Henry  A.... 

Caser,  Thomas  L 

Caswell,  Alexis 

Chandler,  Seth  Carlo 

Chauvenet,  William 

Clark,  Henry  James 

aark,  William  B 


Date  of 
election. 


1883 
1909  > 
1889 
1887  « 
1880  s 
1884 
1868 
1868  « 
1913  s 
1890 
(0 


Mar. 
Sept. 
Oct. 
Mar. 
Nov. 
Nov. 
Apr. 
Feb. 
Dec. 
Mar. 
Jan. 
Dec. 
Dec. 
July 
July 
been  presented, 


0) 
1872 
1908 


Date  of 
death. 


11,1913 
12,1918 

5,1912 
13,1911 

2,1910 
12,1908 

2,1894 

6, 1912 
31,1920 
25,1896 

8,1877 
31, 1913 
13,1879 

1,1873 
27,1917 
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Date  of 
elocUon. 


Date  of 
death. 


Date  of 
election. 


Date  of 


Coffin,  James  n 1869 

Colfin,J.H.C 0) 

Ck)nistock,  Cyrus  B 1884 

Cook,  George  n 1887 

Cooke,  Josiah  P 1673 

Cope,  Edward  D ,.      187f  « 

Cones,  EUioU 1877 

Crafts,  JamesM 187a 

Dtfton,J.C 18M 

Dana,  James  D (}) 

Davidson,  Oeorge 1874» 

Davis,  Charles  H 0) 

Draper,  Heziry 1877 

Draper,  John  W 1877 

Dutton,C.E 1884« 

Eads,  James  B 1872 

Bmmons,  Samuel  F 1802 

Engehnann,  Qeccse 0) 

Fariow,  W.  O 1879« 

Ferrel,  William 1868 

Eraser,  John  Fries 0) 

Gabb,  WUliamM 1876 

Genth,  F.A 1872 

Gibbs,  Joeiah  Willard 1879 

Gibbs,  Wolcott 0) 

GUbert,  Grove  Kari 1883  < 

Gin,  Theodoie  Nicholas...  1873 
Gilliss,  James  Melville....       (0 

Ooode,  G.  Brown 1888 

Gould,  Augustus  A (1) 

Gould,  Benjamin  A 0)  (<) 

Gray,Asa (») 

Guyot,  Arnold (») 

Hadler,  James 1872 

Hague,  Arnold 1885 

Haldeman,  S.  8 1876, 

HaU,Asaph 1875 

HaU,  James.... (»)(«) 

Hayden,  F.  V :....  1873 

Henry,  Joseph (») 

Hilgard,  Eugene  W 1872 

Hilgard,  Julius  E (0 

HiU,  George  William 1874 

Hill,HenryB 1883 

Hitchcock,  Edward (») 

Holbrook.J.B 1868 

H61den,EdwardSlngleton  1885 

Hubbard.  J.  S (») 

Humphreys,  A.  A 0) 

Hunt,T.8tery 1873« 

Hyatt,  Alpheiis. 1875 

Iddings,  Joseph? 1807> 

>  Charter  members,  Mar.  3, 1863. 

<  Biograidiioal  memcdrs  have  not  been 

•  Bestgnad  In  1906  or  1909. 


Jan. 
Mar. 
Mar. 
Feb. 
June 


Feb.    6,1873 
Jan.     8,1800 
May  29,1910 
Sept.  22, 1689 
Sept.    3,1894 
Apr.  12,1897 
Dec.  3S,1890 
June  21,1917 
Feb.    2,1889 
Apr.  14,1896 
Dec.    2,1911 
Feb.  18,1877 
Nov.  20,1882 
Jan.     4,1882 
4,1912 
8,1887 
28,1911 
4,i;B84 
3,1919 
Sept.  18,1891 
Oct.    12,1872 
May  30,1878 
Feb.    2, 1893 
Apr.  28,1903 
Dee.    9,1908 
May     1,1918 
Sept.  26,1914 
Feb.    9,1865 
Sept.   6,1896 
Sept.  15,1666 
Nov.  26,1896 
Jan.   30,1888 
Feb.    8,1884 
Nov.  14,1872 
May  15,1917 
Sept.  20,1880 
Nov.  22, 1907 
Aug.    7, 1898 
Dec.  22,1887 
May  13,1878 
Jan.     8, 1916 
May    9,1890 
Apr.  16,1914 
Apr.    6, 1903 
Feb.  27,1864 
Sept.    8,1871 
Mar.  16,1914 
Aug.  16,1663 
Dec.  27,1683 
Feb.  12,1892 
Jan.    liSJ902 
Sept  8,1920, 


James,  WUliam » 

Jobnson,S.  W 

Keelcr.J.  E 

King,  Clarence. 

Kirtland.  Jared  P 

LADSyJ  Homer 

Langley,  Samuel  P 

Lea,  Matthew  Carey.... 

LeConte,  John , 

LeConu).  John  L 

Le  CoD^e.  Joseph 

Leidy,  Joseph 

Lesley,  J.  Peter 

Lesquereux,  Leo 

Lfltuntretb,  MlersF 

Loomis,  Ellas 

Loveri^,  Joseph 

Lyman,  Tbeodon 

Mahan,  D.  H 

Mall,  Franklin  P 

Marsh,  G.  P 

Marsh,  O.  C 

Mayer.  Alfred  M 

Meek,  F.  B 

Meigs,  M.C 

Meltzer,  Samuel  James. . 

Minot,  Charles  Sedgwlek 

Mitchell,  Henry 

MitcheU,SUasWelr. 

Morgan,  Iiewis  H 

Morse,  Harmon  N 

Morton,  Henry , 

Nef.JohnUlrIc , 

Newberr/,  J.  S 

Newcomb,  Simon 

Newton,  H.  A 

Newton,  John 

Norton,  William  A 

Oliver,  James  E 

Padcard,A.S 

Penfield,  Samuel  L 

Peters,  C.H.F 

Pelroe,  Benjamin  * 
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Date  of 
eleotion. 

Date  of 
death. 

Date  of 
election. 

Date  of 
death. 

Rogers,  Robert  E.« 

Rogers,  William  A 

Rogeis,  WUliam  B.» 

Rood,  OgdenN 

0) 
1886 

(>) 
1865 
1881 
1906* 

(0 
1917* 

0) 
1872 
1877« 
1873  « 

0) 

(») 
1872 
1890  « 
1868 

0) 
1872 

0) 
0) 

Sept.  6,1884 
Mar.    1,1898 
May  30,1882 
Nov.  12,1902 
Apr.  16,1901 
Sept.  14, 1916 
May  30,1892 
Jan.    10,1919 
Oct.  26,1873 
July  31,1901 
May  17,1911 
Jan.   24,1905 
Nov.  24,1864 
Jan.   14,1885 
Oct.   12,1883 
Nov.  11,1901 
May  26,1872 
Feb.    1,1869 
Apr.  30,1873 
Mar.  10,1873 
Apr.  22,1864 

Trowbridge,  William  P... 

Trumbull,  James  H 

Tuckerman,  Edward 

VanHise,C.  R 

1872 
1872 
1868 
19021 
1878 
1876 
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1865  « 
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1879  « 
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0) 
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Aug.  12,1802 
Aug.    6,1897 
Mar.  15,1886 
Nov.  19,1918 
Jan.     5,1897 
Aug.    8,1882 
Nov.  23,1880 
Mar.    9,1892 
Oct.   30,1914 
June  29,1910 
Deo.    6,1910 
Aug.  19,1896 
June  29,1894 
Aug.  30,1918 
June  11,1875 
Jan.     3,1920 
Aug.  17,1884 
l£ay     6,1888 
Dec.  19,1915 
Sept.   4,1874 
Jan.     3,1908 

Rowland,  Henry  A 

Royoe,  Joniflh 

Walker,  Francis  A 

Warren,  G,  K 

Rutherfurd,  Lewis  M. .. . . 

Watson,  James  C 

Sabine,  Wallace C.W.... 
Saxtbn.  Josepb. .... ...... 

Watson,  Sereno 

Wheeler,  Henry  Lord 

White,  Charles  A 

Schott,  Charlee  A 

Scndder,  Samuel  H 

Stdlers.  William 

Whitman,  C  0 

Whitney,  Jofiiah  D.t 

Whitney,  William  D.».... 
WiUiston,  Samuel  W.... 
winiocir,  Joseph,  .rrr, -.,-,, 

8illiman,Benj.,8r 

SilUman,  BenJ.,Jr 

Smithy  J,  T,Awrenoe. . . .,. 

Smitb,  Richmond  Mayo.. 

StimpsoD,  William 

Stroiiff.  TheodM*.-- » -r- 

Wood,  Horatio  C 

Woodward,  J.  J 

Worthen.A.H 

.  Wright,  Arthur  Williams. 
Wyman,  Jeffries. 

Sullivant,  W.  8 

Torrey,  John 

Totten  J.  0 

Young,  Charles  A 

>  Charter  members,  Mar.  3, 1863. 

>  Biographical  memdrs  have  not  been  presented. 
»  Resigned  1873. 

« Dropped  — ,  reelected  1875. 
•  Dropped  — ,  reelected  1872. 
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Lister,  Lord 
Loewy,  Maurice 
Ludwig,  K.  P.  W. 
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LETTER  OF  TRANSMITTAL. 


National  Academy  of  Sciences, 

Washington^  D.  67.,  Jcmuary  20^  1922. 
Sir:  I  have  the  honor  to  transmit  to  you  herewith  the  report  of 
the  president  of  the  National  Academy  of  Sciences  for  the  last  half 
of  the  fiscal  year  ended  June  30, 1921. 
Very  respectfully, 

Charles  D.  Walcott, 

President. 
Hon.  Calvin  Coolidge, 

Vice  President  of  the  United  States. 
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ACT  OF  INCORPORATION. 

AN  ACT  To  Incorporate  the  National  Academy  of  Sciences. 

Be  it  endcted  hy  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  Louis  Agas- 
siz,  Massachusetts;  J.  H.  Alexander,  Maryland;  S.  Alexander,  New 
Jersey;  A.  D.  Bache,  at  large;  F.  B.  Barnard,^  at  large;  J.  G.  Bar- 
nard, United  States  Army,  Massachusetts ;  W.  H.  C.  Bartlett,  United 
States  Military  Academy,  Missouri;  U.  A.  Boyden,^  Massachusetts; 
Alexis  Caswell,  Rhode  Island ;  William  Chauvenet,  Missouri ;  J.  H. 
C.  Coffin,  United  States  Naval  Academy,  Maine;  J.  A,  Dahlgren,* 
United  States  Navy,  Pennsylvania ;  J.  D.  Dana,  Connecticut ;  Charles 
H.  Davis,  United  States  Navy,  Massachusetts;  George  Englemann, 
Saint  Louis,  Missouri;  J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibhs, 
New  York ;  J.  M.  Giles,'  United  States  Navy,  District  of  Columbia ; 
A.  A.  Gould,  Massachusetts ;  B.  A.  Gould,  Massachusetts ;  Asa  Gray, 
Massachusetts;  A.  Guyot,  New  Jersey;  James  Hall,  New  York; 
Joseph  Henry,  at  large;  J.  E.  Hilgard,  at  large,  Illinois;  Edward 
Hitchcock,  Massachusetts;  J.  S.  Hubbard,  United  States  Naval 
Observatory,  Connecticut;  A.  A.  Humphreys,  United  States  Army, 
Pennsylvania;  J.  L,  Le  Conte,  United  States  Army,  Pennsylvania; 
J.  Leidy,  Pennsylvania ;  J.  P.  Lesley,  Pennsylvania ;  M.  F.  Long- 
streth,  Pennsylvania ;  D.  H.  Mahan,  United  States  Military  Academy, 
Virginia;  J.  S.  Newberry,  Ohio;  H.  A.  Newton,  Connecticut;  B«i- 
jamin  Peirce,  Massachusetts;  John  Rodgers,  United  States  Navy, 
Indiana;  Fairman  Rogers,  Pennsylvania;  R.  E.  Rogers,  Pennsyl- 
vania; W.  B.  Rogers,  Massachusetts;  L.  M.  Rutherford,  New  York; 
Joseph  Saxton,  at  large;  Benjamin  Silliman,  Connecticut;  Benjamin 
Silliman,  junior,  Connecticut;  Theodore  Strong,  New  Jersey;  John 
Torrey,  New  York;  J.  G.  Totten,  United  States  Ariny,  Connecticut; 
Joseph  Winlock,  United  States  Nautical  Almanac,  Kentucky ;  Jeffries 
Wyman,  Massachusetts;  J.  D.  Whitney,  California;  their  associate 
and  successors  duly  chosen,  are  hereby  incorporated,  constituted,  and 
declared  to  be  a  body  corporate,  by  the  name  of  the  National  Acad- 
emy of  Sciences. 

Sec.  2.  And  be  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 
the  said  corporation  hereby  constituted  shall  have  power  to  make  its 

» The  official  list  of  members  gives  the  name  of  P.  A.  P.  Barnard. 

«  Declined. 

*  The  official  list  of  members  gives  the  name  of  J.  M.  Glllis. 
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ACT  OF  INCORPORATION.  IX 

own  organization,  including  its  constitution,  by-laws,  and  rules  and 
regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or 
otherwise;  to  provide  for  the  election  of  foreign  and  domestic  mem- 
bers, the  division  into  classes,  and  all  other  matters  needful  or  usual 
in  such  institution,  and  to  report  the  same  to  Congress. 

Sec.  3.  And  he  it  fv/rther  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United 
States  as  may  be  designated,  and  the  Academy  shall,  whenever  called 
upon  by  any  department  of  the  Government,  investigate,  examine, 
experiment,  and  report  upon  any  subject  of  science  or  art,  the  actual 
expense  of  such  investigations,  examinations,  experiments,  and  re- 
ports to  be  paid  from  appropriations  which  may  be  made  for  tiie 
purpose,  bu^  the  Academy  shall  receive  no  compensation  whatever 
for  any  services  to  the  Government  of  the  United  States. 

Solomon  Foote, 
President  of  the  Senate  pro  tempore, 
Galusha  a.  Grow, 
Speaker  of  the  House  of  Representatives. 
Approved,  March  3,  1863. 

Abraham  Lincoln,  President. 

AMENDMENTS. 

AN  ACT  To  amend  the  act  to  incorporate  the  National  Academy  of  ScienceB. 

Be  it  enacted  by  the  Senaie  a/nd  House  of  RepresentaUves  of  the 
United  States  of  America  in  Confess  assembled^  That  the  act  to 
incorporate  the  National  Academy  of  Sciences,  approved  March 
third,  eighteen  hundred  and  sixty-three,  be;  and  the  same  is  hereby, 
so  amended  as  to  remove  the  limitation  of  the  number  of  ordinary 
members  of  said  Academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

AN  ACT  To  authorize  the  National  Academy  of  Sciences  to  receive  and  hold 
trust  funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  hy  the  Senate  wnd  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled,  That  the  National 
Academy  of  Sciences,  incorporated  by  the  act  of  Congress,  approved 
March  third,  eighteen  hundred  and  sixty-three,  and  its  several  sup- 
plements, be,  and  the  same  is  hereby,  authorized  and  empowered  to 
receive  bequests  and  donations  and  hold  the-  same  in  trust,  to  be 
applied  by  the  said  Academy  in  aid  of  scientific  investigations  and 
according  to  the  will  of  the  donors. 

Approved,  June  20,  1884. 


Digitized  by 


Google 


X  ANNUAL  REPORT  NATIONAL.  ACADEMY  OF  SCIENCES,  1»2L 

AN  ACT  To  amend  the  act  authorizing  the  National  Academy  of  Sciences  to 
receive  and  hold  trust  funds  for  the  promotion  of  science,  and  for  other 
purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  the  act  to 
authorize  the  National  Academy  of  Sciences  to  receive  and  hold 
trust  funds  for  the  promotion  of  science,  and  for  other  purposes, 
approved  June  twentieth,  eighteen  hundred  and  eighty-four,  be,  and 
the  same  is  hereby,  amended  to  read  as  follows : 

"  That  the  National  Academy  of  Sciences,  incorporated  by  the  act 
of  Congress  approved  March  third,  eighteen  hundred  and  sixty-three, 
be,  and  tiiie  same  is  hereby,  authorized  and  empowered  to  receive,  by 
devise,  bequest,  dcmation,  or  otherwise,  either  real  or  perspnal  prop- 
erty, and  to  hold  the  same  absolutely  or  in  trust,  and  to  invest, 
reinvest,  and  manage  the  same  in  accordance  with  the  provisions  of 
its  constitution,  and  to  apply  said  property  and  the  income  arising 
therefrom  to  the  objects  of  its  creation  and  according  to  the  instruc- 
tions of  the  donors:  Provided^  however^  That  the  Congress  may  at 
any  time  limit  the  amount  of  real  estate  which  may  be  acquired  and 
the  length  of  time  the  same  may  be  held  by  said  National  Academy 
of  Sciences." 

Sec.  2.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 
expressly  reserved. 

Approved,  May  27,  1914, 
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OF  SCIENCES. 


MEETINGS  OF  THE  NATIONAL  ACADEMY. 
ANNUAL  MEETING. 

The  annual  meeting  of  the  Academy  was  held  at  the  Smithsonian 
Institution  in  Washington,  April  25,  26,  and  27,  1921. 

Eighty-one  members  and  one  foreign  associate  were  present,  as 
follows: 

MEMBERS. 


Abbot,  Charles  G, 
Abel,  John  J. 
Adams,  Walter  S. 
Aitken,  Robert  G. 
Ames,  Joseph  S. 
Angell,  James  R. 
Armsby,  Henry  P. 
Bell,  A.  Graham 
Benedict,  F.  G. 
Birkhoff,  G.  D. 
Boas,  Franz 
Bridgman,  P.   W. 
Carty,  John  J. 
Cattell.  J.  McK. 
Clarke,  F.  W. 
Clarke,  J.  M. 
Cross,  Whitman 
Curtis,  H.  D. 
Dall,  William  H. 
Davenport,  C.  B. 
Davis,  Wm.  M. 
Day,  Arthur  L. 
Dickson,  L.  E. 
Donaldson,  H.  H. 
Duane,  William 
Dunn,  Gano 
Durand,  Wm.  F. 


Fewkes,  J.  Walter 
Flexner,  Simon 
Freeman,  John  li. 
Hale,  George  E. 
HaU,  Edwin  H. 
Harper,  R.  A. 
Holmes,  W.  H. 
Howard,  L.  O. 
Howe,  Henry  M. 
Howell,  W.  H. 
Hunt,  Reid. 
Jennings,  H.  S. 
Jones,  Lewis  R. 
Kemp,  James  F. 
Kohler,  E.  P. 
Lelth,  C.  K. 
Lewis,  G.  N. 
Llllle.  F.  R. 
Lusk,  Graham 
McClung,  C.  E. 
McCoUum.  E.  V. 
Mark,  Edward  L. 
Mendel,  L.  B. 
Mendenhall,  C.  K. 
Merriam,  C.  H. 
Merriam,  J.  C. 
Merritt,  Ernest 

FOBEIGN    ASSOCIATE. 

Adams,  Frank  Dawson 

The  National  Academy  of  Sciences  at  the  autumn  meeting  pro- 
ceeding the  annual  meeting  included  in  this  report  took  final  action 
in  the  changing  of -the  fiscal  year  of  the  Academy  from  the  calendar 
year  to  correspond  with  the  fiscal  year  of  the  United  States  Govern- 
ment. This  action  was  taken  in  view  of  the  increased  activities  on 
account  of  the  work  of  the  National  Research  Council,  which  had 
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MiUikan,  R.  A. 
Moulton,  F.  R. 
Nichols,  E.  F. 
Noyes,  Wm.  A. 
Osbom,  H.  F. 
Osborne,  T.  B. 
Pearl,  Raymond 
Rausome,  F.  L. 
Reid,  H.  Fielding 
Rosa,  Edward  B. 
Schlesinger,  Frank 
Schuchert,  Charles 
Setchell,  Wm.  A. 
Smith,  Erwin  F. 
Stebbins,  Joel 
Stleglltz,  Julius 
Stratton,  S.  W. 
Taylor,  D.  W. 
Trowbridge,  Augustus 
Ulrich,  Edward  O. 
Veblen,  Oswald 
Walcott,  Charles  D. 
Webster,  Arthur  G. 
Welch,  William  H. 
White,  David 
Wilson,  E.  B. 
Woodward,  R.  S. 
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changed  its  fiscal  year.  This  report  is  for  the  period  from  January 
1.  1921,  to  June  30,  1921,  and  each  of  the  succeeding  reports  will  be 
from  July  1  to  June  30  of  the  following  year. 

BXTSINESS  8ESSI0VS. 

The  annual  report  of  the  president,  containing  that  of  the  treasurer 
for  the  calendar  year  1920,  in  printed  form,  was  presented,  accepted, 
and  distributed  to  members. 

ANNOUNCEMENT  OF  DEATH. 

Henry  Andrews  Bumstead,  elected  1913,  died  December  31,  1920,  biograpbj 
assigned  to  B.  B.  Boltwood. 

APPOINTMENTS  TO  SECTIONS  AND  COMMITTEES. 

Sections, — ^Augustus  Trowbridge,  acting  chairman  of  the  section  of  physics,  to 
succeed  H.  A.  Bumstead,  deceased,  term  expiring  1923.  Arthur  L.  Day  to  siK- 
ceed  John  M.  Clarke  as  chairman  of  the  section  of  geology  and  palaeontologj, 
term  expiring  1924.  L.  H.  Bailey  to  succee<l  Erwin  F.  Smith  as  chairman  of 
the  section  of  botaiiy,  term  expiring  1924. 

Committees, — Henry  Draper  fund :  C.  G.  Abbot  to  succeed  himself,  term  ezpi^ 
ing  1926. 

J.  Lawrence  Smith  fond:  P.  W.  Clarke  to  succeed  R.  W.  Wood,  term  expir- 
ing 1926. 

Comstock  fund :  R.  A.  MiUikan  to  succeed  himself,  term  expiring  1926. 

Marsh  fund :  Charles  Schuchert  to  succeed  himself,  term  expiring  1924 ;  Joha 
M.  Clarke  to  succeed  H.  A.  Bumstead,  term  expiring  1923. 

Murray  fund :  William  H.  Dall  to  succeed  himself  as  chairman  and  member, 
term  expiring  1924. 

Marcellus  Hartley  fund :  H.  F.  Osbom  and  M.  I.  Pupin,  each  to  succeed  him- 
self, terms  expiring  1924. 

Mary  Clark  Thompson  fund :  H.  F.  Osbom  to  succeed  himself,  term  expiring 
1924. 

Auditing  committee :  Arthur  L.  Day,  Whitman  Cross,  L.  O.  Howard. 

Tellers  to  count  preference  ballot:  J.  M.  Clarke,  Whitman  Cross,  Charles  B, 
Davenport. 

Delegates. — ^T.  C.  Mendenhall  to  semicentennial  of  the  Ohio  State  University, 
October  13  and  14,  1920.  Rear  Admiral  David  W.  Taylor,  United  States  Navy, 
to  centennial  of  the  University  of  Virginia,  May  31  to  June  8, 1921.  H.  H.  Don- 
aldson, W.  M.  Davis,  and  Edgar  F.  Smith,  to  the  annual  meeting  of  the  AmericflD 
Academy  of  Political  and  Social  Science,  Philadelphia,  May  13  and  14,  192L 
E.  B.  Van  Yleck  to  the  inauguration  of  Lotus  Delta  Coflman  as  president  of  the 
University  of  Minnesota,  May  13, 1921. 

KEPOKT  OF   THE  TBBABirBEB. 

The  report  of  the  treasurer  was  presented  in  printed  form  and 
approved. 

^^  BEPOKT  OF  THE  HOXS  SECRET  AST. 

The  home  secretary  presented  the  foUov^ing  report,  which  was 
accepted : 
The  President  of  the  National  Academy  of  Sciences. 

Sib  :  I  have  the  honor  to  present  the  foUowing  report  of  the  pnhlications  and 
membership  of  the  National  Academy  of  Sciences  for  the  year  ending  April  25, 
1921. 
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Of  the  Memoirs  of  the  National  Academy  of  Sciences,  yolnme  14.  fifth  memoir. 
Tables  of  the  Exponential  Function  and  of  the  Circular  Sine  and  Cosine  to 
Radian  Argument,  by  C.  E.  Van  Orstrand,  has  been  completed  and  distributed. 
The  third  memoir  of  volume  14,  Tables  of  the  Minor  Planets,  by  A.  O.  Leusch- 
ner,  A.  E.  Clancy,  and  S.  H.  Levy,  is  now  in  page  proof  and  will  be  issued  at 
an  early  date. 

Volume  15  is  complete  in  three  parts,  all  of  which  are  devoted  by  Psycho- 
logical Examining  in  the  United  States  Army,  edited  by  Robert  M.  Yerkes.  This 
memoir  hasi  gone  in  for  final  printing  and  is  expected  to  be  issued  in  a  few 
days.  This  is  also  true  of  the  first  three  memoirs  of  volume  16,  Lower  Cali- 
fornia and  its  Natural  Resources,  by  E.  W.  Nelson,  first  memoir ;  Studies  upon 
the  Life  Cycles  of  the  Bacteria,  by  F.  L6hnls,  second  memoir;  and  A  Recalcu- 
lation of  the  Atomic  Weights,  by  F.  W.  Clarke,  third  memoir.  All  of  these 
are  expected  to  be  issued  and  distributed  within  a  short  time. 

No  biographical  memoirs  have  been  published  since  the  last  annual  meeting, 
as  the  funds  for  this  purpose  were  exhausted.  Manuscripts  for  the  following 
biographies  are  now  in  the  hands  of  the  Home  Secretary,  and  notwithstanding 
the  present  lack  of  funds  and  discouraging  industrial  conditions  it  is  hoped 
that  at  least  a  few  may  be  sent  in  for  printing  at  an  early  date :  Simon  New- 
comb,  by  W.  W.  Campbell,  bibliography  by  R.  C.  Archibald;  Richmond  Mayo- 
Smith,  by  Edwin  R.  A«  Seligman;  Samuel  Hubbard  Scudder,  by  Alfred  G. 
Mayor;  Samuel  Wendell  Williston,  by  Richard  S.  Lull;  George  Jarvis  Brush, 
by  Edward  S.  Dana ;  and  Charles  Richard  Van  Hise,  by  T.  C.  Chamberlin. 

Manuscript  for  The  Tectonic  Conditions  Accompanying  the  Intrusion  of 
Basic  and  Ultrabasic  Igneous  Rocks,  by  W.  N.  Benson,  to  be  published  as  an 
academy  memoir,  is  in  the  hands  of  the  home  secretary,  awaiting  more  favor- 
able printing  conditions,  as  are  also  The  Vegetation  of  the  Alpine  Region  of 
the  Rocky  Mountains  in  Colorado,  by  Theodore  Holm;  Osteology  of  the  Rep- 
tiles, by  S.  W.  Williston ;  and  American  Oaks,  by  William  Trelease. 

Publication  of  the  report  of  the  committee  of  the  National  Academy  of  Sci- 
ences on  the  Panama  Canal  slides  has  been  approved  by  the  President  of  the 
United  States  and  is  now  in  the  hands  of  the  committee  for  examination  before 
being  sent  to  the  printer. 

Since  the  last  meeting  I  have  to  report  the  death  of  one  member;  Henry 
Andrews  Bumstead,  died  December  31,  1920.  This  leaves  an  active  member- 
ship of  186  members,  1  honorary  member,  and  36  foreign  associates. 

C.  G.  Abbot,  Home  Secreta/ry, 

BESEABCH  PXTNDS. 

THE  J08XPS  KENBT  rmn>. 

The  following  Fecommendation  from  the  council  regarding  the 
Joseph  Henry  fund  was  approved : 

That  as  the  death  of  Miss  Caroline  Henry  on  November  10, 1920,  has  removed 
the  last  surviving  heir  of  Joseph  Henry  to  the  income  of  the  Joseph  Henry  fund, 
the  president  be  authorized,  after  he  is  satisfied  as  to  the  status  of  the  fund, 
to  approve  the  account  of  the  Pennsylvania  Co.  for  insurances  on  lives  and 
granting  of  annuities  rendered  January  13,  1921,  and  execute  the  accompanying 
release  to  that  company  as  trustee  of  the  Joseph  Henry  Fund  under  deed  by 
Joseph  Patterson,  George  W.  Childs,  and  Fairman  Rogers,  dated  June  3,  1878, 
held  by  that  company  in  trust  to  pay  over  the  income  to  Harriet  A.  Henry, 
Mary  A.  Henry,  Helen  L.  Henry,  and  Caroline  Henry,  and  after  the  death  of 
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the  last  survivor,  the  principal  to  the  National  Academy  of  Sciences,  and  that 
the  academy  accept  the  bonds  as  listed  and  cash  for  the  mortgagee  at  their 
face  values. 

The  president  was  authorized  to  appoint  a  committee  of  five  to 
administer  the  trust  fund  known  as  the  Joseph  Henry  fund,  and 
appointed  as  members  of  this  committee  W.  F.  Durand,  chairman: 
Arthur  L.  Day,  J.  C.  Merriam,  Charles  B.  Davenport,  and  C.  E. 
McClung. 

REPORT  OF  THE  DIRECTORS  OF  THE  BACHE  FXTHD. 

Since  the  annual  meeting  of  the  academy  in  April,  1919,  the  following  irrants 
have  been  made: 

No.  222.  C.  H.  Warren,  Massachusetts  Institute  of  Technology,  Cambridge, 
Mass.,  $500.  To  defray  expense  of  chemical  analysis  in  the  study  of  igneous 
rocks  from  Massachusetts. 

No.  223.  W.  Llndprren,  Massachusetts  Institute  of  Technology,  Cambrid^a, 
Mass.,  $500.  For  chemical  analyses  of  samples  used  in  a  study  of  additions  and 
losses  that  liinestones  (from  Bingham,  Utah)  have  suflPered  in  contact  meta- 
morphism. 

No.  224.  T.  H.  Goodspeed.  University  of  California,  Berkeley,  Calif.,  $50P. 
For  photographic  records  and  illustration,  over  a  period  of  three  years,  for  i 
study  of  Nicotiana  in  respect  to  Mendelian  inheritance,  of  quantitative  inheri- 
tance, of  Inheritance  of  inter-specific  hybrids,  and  of  the  nature  of  bud  varlatioo. 

No.  225.  Frank  P.  Underbill  and  L.  B.  Mendel,  Yale  University,  New  Haven, 
Conn.,  $1,000.     For  investigations  on  deficiencies  in  nutrition. 

No.  226.  Gilbert  N.  Lewis,  University  of  California,  Berkeley,  Calif..  $50a 
For  the  computation  of  chemical  constants. 

No.  227.  H.  W.  Norris,  Grinnell  College,  Grinnell,  Iowa,  $300.  (1)  For  the 
investigation  of  the  nervous  system  of  the  Elasmo  branch  fishes;  (2)  for  the 
study  of  the  Ganoid  fishes. 

No.  228.  Preston  Edwards,  Laboratory  of  Physics,  Johns  Hopkins  University. 
Baltimore,  Md.,  $750.    For  investigations  in  acoustics. 

The  directors  of  the  Bache  fund  have  voted  to  transfer  to  capital  $1,000  of 
the  accumulated  Income,  which  brings  the  capital  of  the  fund  to  $60,000. 

The  above  grants  practically  exhaust  the  income  available  until  about  Sep- 
tember, 1921,  when  the  income  will  begin  to  exceed  the  requirements  for  ^ranti 
thus  made. 

The  undersigned  resigns  as  a  director  of  the  fund  on  April  27.  1921,  at  the 
close  of  the  annual  meeting. 

E.  B.  Fbost,  Chairman, 

Reports  of  previous  grants  have  been  received  as  follows : 

Nos.  192-203.  The  researches  on  igneous  rocks  of  our  fellow  member  of  the 
academy.  Prof.  J.  P.  Iddings,  have  been  ended  by  his  untimely  death.  The 
chemical  analyses  had  been  completed  for  him,  however,  and  the  thin  sections 
were  prepared  and  are  now  at  the  National  Museum.  It  is  presumably  quite 
feasible  for  the  research  to  be  continued  by  some  other  expert.  The  petrographic 
microscope  bought  from  the  grant  has  been  deposited  with  the  home  secretary. 

No.  193.  Charles  A.  Kofoid,  University  of  California.  The  work  is  In  progress, 
one  section  being  nearly  ready  for  final  MS. 

No.  211.  George  H.  Shull,  Princeton  University  .  The  appropriation  prevented 
the  interruption  of  the  genetical  investigations,  which  are  still  in  progress.  The 
results  have  not  yet  been  published. 
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No.  212.  Arthur  G.  Webster,  Clark  University.  An  introductory  report  was 
read  at  the  meeting  of  the  academy  in  1920 ;  another  in  preparation. 

No.  218.  D.  S.  Johnson,  Johns  Hopkins  University.  Sections  are  being  made 
and  studied  of  the  Jamaican  liverworts.  Results  promise  to  be  important,  not 
yet  published. 

No.  214.  Carl  H.  Eigenmann,  University  of  Indiana.  Results  published  in 
Memoirs  of  the  Museum  of  Comparative  Zoology,  Harvard,  vol.  43,  parts  1  and  2. 

No.  215.  H.  W.  Norris,  Grinnell  College.  The  nerves  of  Amia  and  Lepidosteus 
have  been  worked  out  and  plotted  in  detail ;  many  drawings,  complete  for  pub- 
lication. 

No.  216.  Asa  A.  Schaeffer,  Knoxville,  Tenn.  Preliminary  note  published  in 
Anatomical  Record,  vol.  20,  p.  184,  1921.  Research  is  still  in  progress,  but  de- 
layed by  difficulty  in  purchasing  apparatus. 

No.  217.  J.  C.  Jensen,  University  Place,  Nebr.  Research  delayed  by  difficulty 
in  securing  apparatus,  but  still  in  progress. 

No.  218.  H.  Nort,  Gouda,  Holland.  The  counts  have  been  completed  of  the 
stars  on  the  Franklin-Adams  charts  in  the  northern  milky  way  between  -f-lO** 
aud  —10"  of  galactic  latitude,  and  first  list  of  suspected  variable  stars  has  been 
sent  for  publication.    An  additional  grant  is  desired. 

No.  219.  H.  G.  Barbour,  Yale  School  of  Medicine.  Preliminary  results  have 
been  published  in  Proceedings  of  the  National  Academy  of  Sciences  and  the 
Proceedings  of  the  Society  for  Experimental  Biology  and  Medicine.  The  re- 
search is  near  conclusion. 

No.  220  (supplementing  No.  214).  With  this  grant  Dr.  William  Ray  Allen 
was  sent  to  Lima,  Peru,  whence  he  crossed  the  Andes  in  making  his  collections 
of  fishes.  Publications  have  been  made  In  several  places  of  the  results  of 
these  explorations,  of  which  only  a  small  part  of  the  cost  was  paid  by  the 
grant  from  the  Bache  fund. 

No.  221.  William  Bowie,  United  States  Coast  and  Geodetic  Survey.  The 
grant  was  not  used  in  1920,  as  Congress  made  a  small  appropriation  for  main- 
taining the  International  Latitude  Observatory  at  Ukiah,  Calif.  It  will  prob- 
ably be  needed  during  May  and  June,  1921. 

No.  222.  C.  H.  Warren,  Massachusetts  Institute  of  Technology.  The  research 
on  pigmatite  and  fine  granites  of  Cape  Ann  is  in  progress.  Five  analyses  of 
rocks  are  completed  and  the  microscopic  and  field  study  nearly  finished  and 
probably  will  be  ready  for  publication  in  the  summer. 

No.  223.  W.  Lindgren,  Massachusetts  Institute  of  Technology.  Eight  analy- 
ses of  rocks  have  been  completed  and  research  is  in  progress. 

No.  224.  T.  H.  Goodspeed,  University  of  California.  Research  is  in  progress 
and    data   are  being   accumulated. 

Report  received  and  recommendations  approved. 

BEPOBT  OF  THE  TKXTBTEEB  OF  THE  WATSON  FTTKD. 

The  trustees  of  the  Watson  fund  recommend  that  an  additional  grant  of  $500 
from  the  Watson  fund  be  made  to  Prof.  John  A.  Miller,  of  Swarthmore  Col- 
lege, for  the  continuation  of  his  investigation  of  parallaxes.  Previous  grants 
have  been  used  in  paying  part  of  the  salary  of  an  assistant  who  has  devoted 
her  time  to  observing  at  the  telescope  and  measuring  parallax  plates  and 
making  computations  for  them.  The  parallaxes  of  50  additional  stars  are 
ready  to  go  to  press. 

An  additional  grant  of  $300  to  aid  Prof.  Herbert  C.  Wilson,  of  Carleton 
College,  Northfield,  Minn.,  in  the  determination  of  photographic  positions  of 
the  Watson  asteroids  and  of  certain  other  minor  planets,  is  recommended. 
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Mr.  Wilson  has  furnished  many  valuable  positions  for  the  testing  and  impror- 
ing  of  the  tables  of  the  Watson  asteroids.  Support  of  his  work  was  tempo- 
rarily discontinued  last  year,  in  anticipation  of  the  adoption  of  an  inter- 
national program  of  observation  by  the  International  Astronomical  UnioiL 
For  theoretical  purposes,  it  seems  important,  however,  to  secure  in  the  uetr 
future  observations  of  some  of  the  Watson  asteroids  as  well  as  of  other  theo- 
retically important  minor  planets. 

The  condition  of  the  fund  as  of  March  31,  1921,  is  as  follows : 

Uninvested    income $643.® 

Invested  income 1. 780.00 

Uninvested  capital 23. 75 

Invested  capital 24.976.25 

A.  O.  Leuschneb,  Chaimuuk 

Report  received  and  recommendations  approved. 

SXFOBT  OF  THE  DIBEOTOBS  OF  THE  WOLOOTT  OIBBB  FUND. 

After  their  last  report  had  been  presented  to  the  academy,  the  directors  of 
the  Wolcott  Gibbs  fund  for  chemical  research  received  from  Prof.  R.  L.  Dattt, 
University  College  of  Science,  Calcutta,  an  account  of  his  work  under  grants 
on  the  replacement  of  sulphonic  groups  by  halogens.  The  paper  on  this  subject 
by  him  and  J.  C.  Bhownik,  now  ready  for  publication,  contains  painstaklof 
studies  of  34  compounds,  which  show  that  in  many  cases  the  results  are  better 
than  those  obtained  by  the  ordinary  methods.    Grant  8  Is  now  closed. 

During  the  past  year  two  appropriations  have  been  made :  Grant  9 — $500  to 
Prof.  W.  D.  Harkins,  of  Chicago  University,  for  the  construction  of  an  accurate 
positive  ray  apparatus  to  be  used  in  determining  atomic  weights  in  the  setrcb 
for  isotopes  of  the  elements.  In  his  annual  report  Prof.  Harkins  states  that 
the  first  steps  have  been  taken  in  this  work.  Grant  10 — $300  to  Prof.  R.  L 
Datta,  University  College  of  Science,  Calcutta,  to  provide  material  for  his 
researches  on  the  temperature  of  explosion  of  endothermic  substances.  One 
hundred  dollars  of  this  grant  has  been  sent  to  him  already,  the  remaining  $2W 
will  follow,  when  a  sufficient  amount  of  income  from  the  fund  has  been 
accumulated. 

The  following  reports  have  been  received  of  work  under  the  grants  not  yet 
closed: 

Grant  4  (for  potentiometer).  Prof.  Harkins  was  allowed  by  vote  of  the  di- 
rectors to  transfer  the  unexpended  balance  of  his  grant,  $92,  to  grant  9,  and 
grant  4  is  closed  after  yielding  three  excelleit  papers  already  reported. 

Grant  7  (for  air  pumps).  Prof.  Harkins  reports  that  three  papers  have  been 
published  under  this  grant  The  properties  of  subsidiary  valance  groups: 
I.  The  molecular  volume  relationships  of  the  hydrates  and  ammines  of  some 
cobalt  compounds.  II.  Subsidiary  group  mobility  as  studied  by  the  heat  de- 
composition of  some  cobalt  ammines.  By  Clark,  Quick,  and  Harkins,  Jouraal 
of  the  American  Chemical  Society,  42:248^-98  (1920).  An  apparent  hitA 
pressure  due  to  adsorption,  the  heat  of  adsorption,  and  the  density  of  gas 
mask  charcoals.  By  W.  D.  Harkins  and  D.  T.  Ewing.  Proceedings,  NatioDal 
Academy  of  Sciences,  6:4^-56  (1920. 

Grant  6  (for  atomic  weight  researches).  Prof.  Baxter,  of  Harvard  Uni- 
versity, reports  progress  on  the  different  lines  of  work  undertaken  as  follows: 

I.  The  Atomic  Weight  of  Cadmium.  The  paper  on  this  subject  with  C.  a 
Wilson  has  been  sent  to  the  Journal  of  the  American  Chemical  Society. 

IT.  Impurities  of  Silver  and  Iodine.  The  paper  on  this  subject  is  essentially 
ready  for  publication,  but  has  been  delayed  in  order  that  it  may  appear  with 
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the  others,  which  take  up  the  criticisms  of  Prof.  P.  A.  Guye  upon  the  Harvard 
methods  of  determining  atomic  weights. 

III.  Atomic  Weight  of  Arsenic.  It  is  hoped  that  the  work  with  Prof.  Yontz 
on  this  subject,  interrupted  by  the  war,  will  be  finished  in  the  coming  summer. 
Meanwhile  Mr.  Dorcas  is  studying  the  preparation  and  analysis  of  arsenious 
chloride. 

IV.  Atomic  Weight  of  Mercury.  Dr.  H.  E.  Wells  has  continued  the  work  on 
mercuric  cliloride  begun  by  Kobayaski.  The  results  confirm  the  present  ac- 
cepted value  for  mercury. 

V.  Atomic  Weights  of  Silicon  and  Boron.  A  Gaede  vacuum  pump  has  been 
bought  (leaving  a  balance  of  only  $4.01).  This  has  proved  so  effective  that 
there  is  a  good  prospect  of  finishing  the  work  on  boron  silicon  and  arsenic  in 
the  coming  year. 

The  bursar  reports  that  the  unexpended  income  of  the  fund  on  March  31, 
1921,  amounted  to  $500  invested  and  $170.88  uninvested.  This  latter  sum  is 
covered  by  grant  10. 

C.  L.   Jackson. 

Edgar  F.  Smith. 

T.  W.  RiCHABDS. 

Report  received  and  recommendation  approved. 

BEPOBT  OF  THE  HENXT  DltAPBB  OOlOaTTBE. 

The  Draper  Committee  has  unanimously  recommended  that  the  Draper  gold 
medal  be  awarded  to  Dr.  Pieter  25eeman,  professor  of  physics  in  Amsterdam 
University,  for  his  discovery  of  the  so-called  Zeeman  effect  and  for  its  appli- 
cations to  researches  in  magneto-optics,  and  this  recommendation  has  been 
confirmed  by  the  academy.  The  reasons  governing  the  recommendation  are 
set  forth  in  an  attached  statement. 

No  awards  from  the  Draper  fund  have  been  made  in  the  current  year.  The 
financial  condition  of  the  fund  on  March  31,  1921,  was  as  follows: 

Invested   capital $10, 000. 00 

Invested  income 917. 50 

Uninvested  income 735. 99 

The  sum  available  for  the  promotion  of  research  was  $1,653.49. 

W.  W.  Campbell,  Chairman. 
April  19,  1921. 

Report  received  and  recommendation  approved. 

ItEPOKT  OF  THE  DIRECTORS  OF  THE  GOULD  FUND. 

The  only  grant  from  the  fund  during  the  current  year  is  one  for  $1,000  to  Mr. 
Benjamin  Boss  for  the  support  of  the  Astronomical  Joumal.  In  the  deed  of 
gift  Dr.  Gould  expressed  the  desire  that  the  Astronomical  Journal  be  supported 
from  this  fund,  so  far  as  is  necessary. 

The  condition  of  the  fund  Is  at  present  as  follows: 

Invested  capital $19,992.  50 

Uninvested  capital 7.  50 

Invested  income 7, 010. 00 

Uninvested  income 232. 16 

F.   R.   MOULTON. 

E.  E.  Babnasd. 

R.  S.  WOODWARDi 

Report  received. 
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The  committee  has  the  honor  to  submit  the  following  report  for  the  last  year: 

No  application  for  aid  In  any  new  investigation  has  been  received  during 
the  year. 

As  was  reported  a  year  ago,  certain  results  of  the  Investigation  of  meteor 
trains  conducted  by  the  late  O.  C.  Trowbridge,  with  the  aid  of  grants  from  the 
J.  Lawrence  Smith  fund,  have  been  embodied  In  four  papers  by  Mabel  Well 
and  transmitted  to  this  committee.  These  papers  have  been  critically  examined 
by  Prank  Schlesinger.  a  member  of  the  committee,  who  reports  that  they  are 
well  worthy  of  publication  but  that  some  revision  and  editorial  work  is  de- 
sirable. This  win  require  conference  with  Miss  Weil  and  clerical  assistance, 
involving  .some  expense.  If  this  outlay  can  be  provided  for.  Prof.  Schlesinger 
will  undertake  the  editorial  preparation  of  these  papers  for  publication. 

It  seems  to  the  committee  desirable  that  the  results  of  Prof.  Trowbridge's 
work  should  be  published  In  the  Proceedings  of  the  National  Academy.  It  also 
appears  appropriate  that  the  cost  of  editing  the  manuscripts  by  Miss  Weil 
and  a  material  part  of  the  cost  of  publishing  them  in  the  Proceedings  be  met 
by  a  grant  from  the  income  of  the  J.  Lawr«ice  Smith  fund. 

It  is  recommended  that  the  Academy  authorize  the  chairman  of  tlie  com- 
mittee on  the  J.  Lawrence  Smith  fund  to  approve  vouchers  for  expenditures 
incurred  In  the  editing  and  publication  In  the  Proceedings  of  the  Academy  of 
papers  by  Mabel  Weil,  presenting  results  of  researches  on  meteor  trains  by 
C.  C.  Trowbridge,  in  the  total  sum  of  $300,  or  as  much  thereof  as  may  be 
necessary. 

The  grant  of  $400,  made  in  1917  to  Dr.  George  P.  Merrill,  United  States 
National  Museum,  in  aid  of  the  chemical  study  of  certain  meteorites  has  not 
been  entirely  expended.  Further  Investigations  under  this  grant  are  now  being 
planned. 

The  observation  of  meteor  patlis  and  radiants  and  the  computation  of  para- 
bolic orbits,  an  Investigation  under  the  direction  of  S.  A.  Mitchell,  by  C  C 
Olivier  and  others,  which  has  been  supported  through  a  term  of  years  by  grants 
aggregating  $2,000  from  the  J.  Lawrence  Smith  fund,  has  reached  the  point 
of  publication  of  results.  A  discussion  by  C.  C.  Olivier  of  22,000  observatioos, 
made  prior  to  1919.  Is  now  In  press,  to  appear  as  a  publication  of  the  I^ander 
McCormick  Observatory  of  the  University  of  Virginia. 

On  April  1,  1921,  the  available  income  of  the  Smith  fund  was  $4,201.35, 
of  which  $1,041.35  is  In  cash  and  the  remainder  invested.    The  only  liability 
is  an  unpaid  grant  of  $500  to  S.  A.  Mitchell. 
Respectfully, 

Whitman  Cboss,  Chainnan, 

April  25,  1921. 

Report  received  and  recommendation  approved. 
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2138  Banoukt  Place, 
Washington,  D.  C,  June  30,  19tl. 
Members  of  the  committee  on  the  J.  Lawrence  Smith  fund. 

Gentlemen:  T  inclose  a  copy  of  the  annual  report  submitted  at  the  April 
meeting  of  the  Academy. 

The  most  interesting  point  is  with  regard  to  the  appropriation  of  $300  to 
aid  in  preparation  and  publication  of  Miss  Wefl's  papers.  I  explained  the  situa- 
tion and  stated  definitely  that  the  committee  were  unanimous  in  the  belief  tliat 
it  was  a  proper  and  wise  use  of  the  Smith  fund  income  to  aid  in  the  publication 
of  results  of  investigation  whenever  conditions  seemed,  in  the  opinion  of  the 
committee,  to  make  such  expenditure  desirable. 

There  was  some  discussion,  no  direct  opposition,  and,  in  putting  the  motion 
to  approve  the  report,  President  Walcott  pointed  out  that  approval  practically 
made  a  general  precedent,  to  which  he  saw  no  objection.  There  was  no  dis- 
senting vote. 

Under  the  approved  recommendation,  the  expenses  of  Dr.  Schlesinger  in  con- 
ferring with  Miss  Weil  and  in  otherwise  preparing  her  manuscripts  can  be 
met  and  a  substantial  contribution  made  toward  cost  of  publication  in  the 
Proceedings. 

On  April  1,  1921,  the  available  income  of  the  Smith  fund  was  $4,201.35,  of 
which  $1,641.35  is  in  cash  and  the  remainder  invested.    The  only  liability  is 
an  unpaid  grant  of  $500  to  S.  A.  Mitchell. 
Sincerely, 

Whitman  Cboss, 
Chairman,  Committee  on  the  J.  Lawrence  Smith  Fund. 

Report  received  and  special  appropriations  approved. 


Digitized  by 


Google 


8  ANNUAL  REPORT  NATIOKAL,  ACADEMY  OF  SCIENCES,  192L 

XBPOBT  OF  THS  OOlOaTTBZ  OV  THS  00M8T00X  FVHB. 

On  behalf  of  the  committee  in  charge  of  the  Oomstock  fond,  I  beg  to  report: 

(a)  That  the  treasurer  announces,  as  of  March  31, 1921,  an  uninvested  income 
of  $1,587.77. 

( b )  That  the  second  award  of  the  Comstock  prize  having  been  made  in  1918, 
the  next  award  will  be  due  in  12^,  and  a  recommendation  from  the  committee 
may  be  expected  at  the  fall  meeting  of  the  academy  in  1922. 

Edwabd  L.  Nichols,  Chairman. 
Report  received. 

REPORT  OF  THE  COMMITTEE  ON  THE  ELLIOT  FTTND. 

Tour  committee  on  the  award  of  the  Elliot  medal  and  honorarium  for  the 
year  1919  desires  to  recommend  that  the  award  be  made  to  Robert  Ridgway, 
in  recognition  of  his  classic  work,  Birds  of  North  and  Middle  America,  of  which 
Part  VIII  is  the  basis  of  the  proposed  award. 

We  are  enabled  to  present  herewith  a  letter  (Jan.  29,  1921)  by  the  dean  of 
American  zoologists,  Dr.  J.  A.  Allen,  with  a  report  on  Ridgway's  work,  which 
presents  more  fully  than  we  can  why  Dr.  Ridgway  should  receive  this  special 
recognition  by  the  National  Academy  of  Scioices. 

Chasucs  D.  Walcott. 
Fbsderic  a.  Lucas. 
Henry  Faibfielo  Osbosr. 
Report  received. 

EEPOET  OF  THE  COMMITTEE  OH  TEE  MAB8H  FUITD. 

The  members  of  the  Marsh  fund  committee,  John  M.  Clarke,  Charles  ScfaQ- 
chert,  and  J.  C.  Merriam,  met  at  the  Astor  Hotel,  New  York  City,  on  Saturday, 
April  9,  1921,  for  a  consideration  of  grants  suggested  to  the  committee  for  the 
year  1920-21.  Preliminary  to  the  discussion  of  the  reconmiendations  for 
grants,  Mr.  Merriam.  chairman  of  the  committee,  presented  the  following  state- 
ment of  funds  available  for  the  current  year : 

"As  chairman  of  the  Marsh  fund.  National  Academy  of  Sciences,  you  art 
advised  of  the  condition  of  that  fund  as  of  March  31,  1921,  as  follows : 

Uninvested  income $1, 812.57 

Invested   income 150, 00 

Uninvested  capital 

Invested  capital 20.000.00 

"  To  the  original  capital  bequest  of  $10,000  the  academy  has  added  interest 
received  from  the  estate  and  has  authorized  the  increase  of  the  fund  to  $20,000 
by  annual  additions  from  income,  and  the  fund  has  now  reached  the  authorized 
amount  by  the  addition  of  $500  on  February  1, 1920." 

Considering  the  sum  available,  it  was  deemed  by  the  committee  desirable  to 
use  a  part  of  the  uninvested  income  for  the  present  year  in  grants. 

After  considering  the  proposals  for  grants  presented  to  the  committee,  the 
following  assignment  of  funds  was  approved : 

C.  W.  Gilmore,  associate  curator  of  the  division  of  palaeontology.  United 
States  National  Museum.  Grant  for  the  purpose  of  studying  the  ex- 
tinct lizards  pertaining  to  the  order  of  Sauria,  with  a  view  to  the  prepa- 
ration of  a  monographic  study  of  this  group $400 

Dr.  Carl  O.  Dunbar,  of  the  Peabody  Museum,  Yale  University.  Grant  for 
the  collection  of  fossil  insects  from  the  permian  of  America,  with  the 
understanding  that  these  collections  shall  be  studied  by  Dr.  Tillyard 
of  New  Zealand,  and  that  this  work  shall  be  conducted  under  the  direc- 
tion of  Dr.  Charles  Schuchert 4O0 
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Anna  N.  Tolhurst  Grant  for  etenographic  and  clerical  labor  In  com- 
pleting the  biography  of  James  Hall $100 

Dr.  W.  J.  Sinclair,  of  Princeton  University,  Princeton,  N.  J.  Grant  for 
researches  on  the  fauna  of  the  typical  Oreodon  Zone  of  Leidy  in  the 
White  River  Oligocene 400 

Monseiur  Ferdinand  Oanu,  of  Versailles,  France,  and  Dr.  R.  S.  Bassler, 
of  the  National  Museum,  Washington,  D.  C.    Grant  for  the  preparation 

of  materials  for  monographic  studies 400 

J.  G.  Merbiam,  Chairman. 
Report  received  and  recommendations  approved. 

KBPOBT  OF  THE  OOMKITTES  OH  THE  MABT  CLASH  THOMPSOH  HTHB. 

The  committee  on  the  Mary  Clark  Thompson  fund  recommends  that  the  first 
award  of  the  Mar^i^  Clark  Thompson  gold  medal  be  made  to  Charles  Doolittle 
Walcott,  Secretary  of  the  Smithsonian  Institution,  Washington,  D.  C,  for  his 
distinguished  and  unsurpassed  contributions  to  the  -sciences  of  geology  and 
paleontology,  at  the  annual  meeting  in  April. 

John  M.  Clabke,  Chairman. 

Fkbbuabt  28,  1021. 

With  the  approval  of  10  members  of  the  council,  the  home  secre- 
tary presented  the  recommendation  by  mail  to  the  academy.  Unani- 
mously approved. 

BUIIiDING  PLANS. 

The  plans  prepared  by  Mr.  Goodhue  for  the  building  of  the  Na- 
tional Academy  of  Sciences  and  the  National  Research  Council 
reached  Washington  during  the  course  of  the  annual  meeting  and 
were  placed  on  exhibition  during  the  last  day. 

BECOMMENDATIONS  FBOM  THE  COXTNCIL. 

The  following  recommendations  from  the  council  were  adopted : 

That  the  election  of  new  members  and  two  members  of  the  council  be  held 
Wednesday  morning,  April  27,  1021. 

That  the  American  Security  &  Trust  Co.,  of  Washington,  D.  C,  and  Spencer 
Trask  &  Co.,  of  New  York,  be  designated  fiscal  advisers  of  the  academy  for  the 
year  1921-22. 

That  the  time  and  place  of  the  autumn  meeting,  1921,  be  left  to  the  president 
and  home  secretary  with  power. 

That  the  annual  dues  for  the  first  half  of  1921  be  $2.50,  and  for  the  fiscal 
year  July  1,  1921.  to  June  30,  1922,  $10. 

It  was  the  understanding  of  the  council,  in  connection  with  the 
fixing  of  the  annual  dues,  that  only  $5  of  the  annual  dues  of  each 
member  would  go  to  the  support  of  the  Proceedings  and  that  the 
remainder  would  be  credited  to  the  general  fund. 
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AMENDMENT  TO  BITLES. 

The  following  change  in  Rule  V,  section  1,  was  submitted  from 
the  council : 

Change  Rule  V,  section  1,  by  striking  out  all  of  paragraph  1  ex- 
cept the  following: 

The  pubUcation  of  the  Proceedings  shall  be  under  the  general  charge  of  the 
council,  which  shall  have  final  Jurisdiction  upon  all  questions  of  policy  relat- 
ing thereto.  The  managing  editor,  who  may  be  a  nonmeml)er  of  the  academy, 
shaU  receive  a  salary,  which  shall  be  fixed  by  the  council. 

Add  the  following: 

The  National  Academy  of  Sciences  and  the  National  Research  CJouncil  shall 
cooperate  in  the  publication  of  the  Proceedings,  beginning  with  Volume  VIL 

The  management  of  the  Proceedings  shall  be  vested  In  an  executive  com- 
mittee of  three,  consisting  of  the  managing  editor  as  chairman,  for  a  term  of 
one  year,  of  a  representative  of  the  Academy,  and  a  representative  of  the  Na- 
tional Research  Council,  each  to  be  appointed  for  a  term  of  three  years. 

The  editorial  board  shall  consist  of  the  home  secretary  and  the  foreign  sec- 
retary of  the  Academy,  the  chairman  and  the  permanent  secretary  of  the 
National  Research  Council  as  ex-ofiiclo  members,  and  In  addition,  of  ten  rep- 
resentatives of  the  Academy  and  seven  representatives  of  the  Research  Council, 
these  numbers  corresponding  to  the,  number  of  sections  of  the  Academy  and 
the  number  of  divisions  of  science  and  technology  of  the  Research  CounciL 

Beginning  with  Volume  VII,  the  operation  of  the  Proceedings  shall  be  placed 
upon  a  budget  basis,  the  size  of  the  volume  in  any  year  to  be  determined  by  the 
conditions  of  the  budget,  the  equal  amounts  contributed  by  each  organization 
being  determined  by  mutual  agreement  before  the  beginning  of  each  calendar 
year. 

The  managing  editor  of  the  Proceedings  shall  be  appointed  by  the  council  of 
the  Academy  and  the  executive  board  of  the  National  Research  Council  upon 
the  nomination  of  the  editorial  board. 

HXTMANISTIC  SCIENCE. 

The  following  statement  of  Mr.  J.  C.  Merriam,  as  chairman  of 
the  committee,  on  the  possibility  of  adding  to  the  membership  of 
the  academy  by  furtJier  representation  of  eminent  investigators  in 
humanistic  science  was  considered  and  placed  on  file : 

Dr.  Ghables  D.  Walcott, 

President  National  Academy  of  Sciences. 

Dear  Dr.  Walcott:  In  response  to  your  request  for  a  statement  concerning 
the  possibility  of  adding  to  the  membership  of  the  National  Academy  by 
further  representation  of  eminent  investigators  in  humanistic  research,  permit 
me  to  present  the  following  material  for  your  use  at  the  next  meeting  of  the 
council  of  the  academy : 

At  a  meeting  of  the  council  of  the  academy  on  April  27,  1919,  the  president 
of  the  academy  invited  Dr.  James  H.  Breasted  to  appear  before  the  council 
to  present  a  communication  from  a  special  comrmittee  of  the  American  Oriental 
Society  regarding  the  feasibility  of  inviting  a  group  of  50  or  60  men  to 
form  a  national  academy  of  humanistic  research  under  the  charter  of  the 
National  Academy  of  Sciences.   After  discussion  of  the  question  at  this  niet^tin?, 


Digitized  by 


Google 


ANNUAL  MEBTINO.  11 

it  was  moved  to  appoint  a  committee  to  consider  a  plan  for  carrying  out  a 
'national  organization  for  humanistic  researcli.    The  president  appointed  George 
E.   Hale,  E.  L.  Thorndike,  and  J.  C.  Merriam,  chairman,  to  consider  this 
question. 

At  the  annual  meeting  of  the  academy  on  April  26,  1920,  this  committee 
reported  on  its  investigation  of  the  relation  between  the  past  work  of  the 
academy  and  the  field  for  scientific  investigation  in  humanistic  study.  Attri- 
tion was  called  to  the  desirability  of  developing  in  the  academy  a  strong 
group  of  men  interested  in  the  scientific  aspects  of  humanistic  research  such 
as  are  represented  In  phases  of  scientific  application  Included  In  engineering 
or  medicine^  It  was  proposed  that  the  academy  give  careful  consideration  to 
three  possible  methods  by  which  Investigators  working  through  application 
of  scientific  method  In  the  humanistic  field  might  advantageously  be  added  to 
the  membership  of  the  academy.    These  methods  were  as  fbllows : 

1.  By  additions  to  the  section  of  anthropology  and  psychology, 

2.  By  establishment  of  a  special  section  of  humanistic  research  to  include 
a  small  group  comparable  to  the  existing  sections  of  the  academy. 

8.  By  formation  of  a  division  of  humanistic  research  of  the  order  and  magni- 
tude of  the  academy  as  now  composed  of  representatives  In  the  natural  sciences, 
assuming,  however,  that  for  many  years  to  come  the  actual  number  of  members 
of  the  humanistic  division  would  probably  not  exceed  50  to  100. 

An  additional  or  fourth  suggestion  Involves  the  possible  Initiative  on  the 
part  of  the  National  Academy  of  Sciences  of  a  movement  to  call  together  a 
group  of  representatives  of  humanistic  research  to  form  a  new  academy 
coordinate  with  the  National  Academy  of  Sciences,  but  representing  investiga- 
tion In  the  humanistic  fields. 

The  committee  expressed  its  desire  to  have  these  several  proposals  dlscuiSsed 
by  the  academy,  and  recommended  that  after  such  review  the  question  be  con- 
sidered further  and  more  fully  before  the  council  of  the  academy.  It  was 
hoped  that  the  council  would  present  before  the  academy  such  a  plan  as  could 
be  presented  for  vote  by  the  academy. 

Recommendations. — As  chairman  of  the  committee  considering  the  question 
of  humanistic  research  I  have  Interviewed  many  members  of  the  academy  In 
the  course  of  the  past  two  years  and  have  found  much  support  for  a  view 
accepting  the  appropriateness  of  representation  In  the  academy  for  such 
thoroughly  scientific  work  as  Is  carried  on  In  the  field  of  humanistic  Investiga- 
tion. This  type  of  study  may  well  accompany  the  present  representation  of 
the  fundamental  natural  sciences,  together  with  Economic,  medicals  and  engi- 
neering application  of  science.  The  academy  does  not  seem  to  me.  In  general,  to 
favor  extending  its  work  away  from  Investigations  of  the  strictly  scientific 
type,  and  the  members  do  not,  I  believe,  desire  to  risk  expanding  the  work 
of  the  academy  Into  the  field  of  emotional  rather  than  scientific  activity.  While 
It  is  recognized  that  scientific  work  may  reach  Into  Investigation  In  humanlstlcg 
as  well  as  In  economics,  there  Is  a  desire  to  limit  our  activities  to  such  a  range 
of  subjects  as  can  be  comprehended  and  effectively  organized. 

With  due  consideration  to  all  of  the  data  assembled,  It  appears  to  me  that 
to  represent  effectively  the  unquestioned  leadership  in  all  leases  of  scientific 
work  represented  in  America,  we  should  make  certain  that  eminent  investi- 
gators whose  approach  is  strictly  scientific  should  be  Included  in  the  member^ 
sliip  of  the  academy  regardless  of  the  particular  field  of  knowledge  In  which 
the  work  happens  to  He.  It  Is  the  function  of  the  academy  to  deveUH>  sll  of 
science  not  only  In  recognized  distinct  departments  but  also  In  Its  entirety. 
Clear  distinction  should  be  made  between  activities  which  are  based  upon 
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science  and  reason  and  those  which  are  directed  by  emotional  or  subJectiTe 
influences,  and  care  should  be  taken  to  base  the  membership  of  the  academj 
on  attainment  in  purely  scientific  work. 

As  to  the  method  which  the  academy  might  use  in  concerning  itself  with 
humanistic  research,  I  would  remark  that  if  humanistic  research  is  not 
scientific,  it  should  not  be  included  in  the  academy,  and  this  body  ^oold 
refrain  from  taking  the  initiative  to  organize  another  and  coordinate  body  as 
is  suggested  under  the  fourth  possibility  in  the  r^;)ort  of  the  conunittee  in 
April,  1920. 

If  investigation  in  the  humanistic  field  is  strictly  scientific,  I  believe  that 
the  acad^ny  should  extend  its  membership  as  rapidly  as  possible  to  include 
leaders  of  thought  in  this  country  whose  work  falls  within  the  scope  of  this 
body.  The  men  whose  names  are  added  can  be  attached  to  existing  sections, 
in  some  cases,  without  disorganizing  the  work  of  the  sections  now  formed. 
It  does  not  seem  to  me  desirable  to  refer  humanistic  research  arbitrarily  to 
the  section  of  anthropology  and  psychology,  although  many  men  will  find 
their  place  in  this  section.  It  may  be  desirable  to  form  one  or  more  nev. 
sections  in  the  course  of  time,  as,  for  example,  in  history,  if  this  subject  be- 
comes established  as  a  science.  For  the  present  I  would  not  recommend  estMb- 
lishing  a  new  section  . 

Inasmuch  as  the  nomination  of  the  members  of  the  academy  from  secdons 
Is  at  the  present  time  limited  to  the  fields  covered  by  these  divisions  of  the 
academy,  it  seems  desirable  for  the  council  to  take  the  initiative  in  recom- 
mending from  year  to  year  the  several  leaders  in  the  field  of  humanistic  re- 
search to  be  voted  upon  by  the  academy  as  a  whole,  and  to  be  attached  to 
existing  sections  until  suc4i  time  as  a  sufficiently  large  group  appears  to  wu^ 
rant  the  existence  and  operation  of  new  sections.  I  do  not  believe  that  tiie 
number  of  persons  to  be  added  to  the  present  should  exceed  more  than  five  or 
six,  and  that  the  names  which  might  be  considered  by  the  council  should  indnde, 
first  of  all,  persons  whose  work  clearly  is  scientific,  although  extended  into 
humanistic  fields.  Unquestionably,  one  of  the  best  representatives  of  ^is 
group  would  be  Prof.  James  H.  Breasted. 

If  I  can  be  of  further  service  to  the  council  I  shall  be  glad  to  discuss  this 
matter  with  you  or  with  members  of  the  council. 

J.  G.  Meskiam. 

CONSEBVATION  OF  NATURAL  BBSOUBCBS. 

« 

The  following  communication  of  Mr.  Merriam  was  considered: 

The  Secbetast  National  AcADBirr  of  Soibnces. 

Deas  Sn:  Having  been  designated  as  chkirman  of  a  committee  on  conserrt- 
tion  appointed  by  the  National  Academy  of  Sciences  for  the  purpose  of  con- 
sidering the  best  methods  used  in  promoting  interest  in  matters  on  consem- 
tion,  particularly  concerning  problems  of  science  and  education,  I  asked  the 
committee  of  the  National  Academy  to  meet  Jointly  with  similar  committees, 
of  which  I  am  also  chairman,  appointed  by  the  American  Association  fOr  the 
Advancment  of  Science  and  the  National  Kesearch  Ouncil.  The  Joint  meet- 
ing of  these  conmiittees  was  held  in  New  York  City  on  Saturday,  AfvO  9, 
1921,  fuU  r^resentation  of  all  of  the  members  being  pres^it.  At  this  Joint 
meeting  full  discussion  was  had  by  members  of  the  three  committees,  and 
after  careful  consideration  the  following  resolution  was  unanimously  ap- 
proved, the  chairman  being  requested  to  present  this  resolution  for  consid- 
eratioB  and  approval  by  the  organizations  represented: 
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Re9olved,  That  it  be  recommeDded  by  the  committee  appointed  by  the  Amer- 
ican Association  for  the  Advancement  of  Science,  the  National  Academy  of 
Sciences,  and  the  National  Research  Council  that  they  form  a  continuing  joint 
committee  on  national  conservation  representing  those  organizations  and  that 
this  committee  be  authorized  to  set  up  an  executive  and  secretarial  agency  for 
the  active  prosecution  of  the  work. 

May  I  therefore  ask  that  the  matters  concerning  this  resolution  be  con- 
sidered by  the  council  of  the  National  Academy  of  Sciences  in  the  hope  that 
the  council  may  approve  this  resolution  in  the  near  future? 

J.  C.  Mkbbiam. 

The  following  recommendations  from  the  coimcil  regarding  the 
joint  committee  on  national  conservation  were  adopted : 

That  the  Joint  coounittee  on  national  conservation  be  authorized  to  set  up 
an  executive  and  secretarial  agency  for  the  active  prosecution  of  its  work, 
provided  that  the  funds  can  be  secured. 

That  the  suggestion  be  made  to  the  chairman  of  the  committee  that  he  apply 
to  the  directors  of  the  Bache  fund  for  an  appropriation  not  to  exceed  $250  for 
the  initial  expenses  referred  to  in  the  report  of  the  chairman  of  the  Joint  com- 
mittee on  national  conservati<m. 

That  the  president  be  authorized  to  appoint  three  members  of  a  Joint  com- 
mittee on  national  conservation,  and  that  the  present  committee  be  discharged. 

PT7BLICATI0KS  FOB  SCIENTIFIC  MEN  IN  BTT^SIA. 

A  request  for  the  sending  of  publications  for  scientific  men  of 
Russia  was  considered,  and  the  president  of  the  academy  stated  that 
the  Smithsonian  Institution  will  forward  publications  through  the 
International  Exchange  Service  through  the  English  committee. 

NATIONAL  BESBABCH  COUNCIL. 
AXEITDMSVT    TO   O&aAVIgATIOH. 

The  following  amendment  to  the  organization  of  the  National  Re- 
search Council,  recommended  by  that  council,  was  approved : 

Seo.  8.  The  officers  of  the  National  Research  Oonncll  shall  consist  of  a  chair- 
man, a  chairman  of  the  executive  board,  one  or  more  vice  chairmen,  a  perma- 
nent secretary,  and  a  treasurer,  who  shall  also  serve  as  members  and  officers 
of  the  executive  board  of  the  council. 

BESIGNATIONS. 

The  resignations  of  Mr.  Charles  D.  Walcott  as  president  and  Mr. 
George  E.  Hale  as  foreign  secretary  were  presented. 

The  following  letter  from  the  president  to  the  home  secretary  was 
read: 

Dbab  BlB.  Abbot:  Section  1  of  Article  II  of  the  constitution  of  the  National 
Academy  of  Sciences  is  as  follows : 

*'  The  officers  of  the  academy  shaU  be  a  president,  a  vice  president,  a  foreign 
secretary,  a  home  secretary,  and  a  treasurer,  all  of  whom  shall  be  elected  for  a 
term  of  four  years,  by  a  majority  of  votes  present  at  the  first  stated  meeting 
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after  the  expiration  of  the  current  terms,  provided  that  existing  officers  retain 
thetr  places  until  their  successors  are  ^ected."    •    ♦    ♦ 

At  the  time  of  my  election  as  president  of  the  academy,  at  the  annual  meeting 
in  1917,  I  stated  informally  that  I  prc^KMed  to  terminate  my  term  at  ttie 
end  of  four  years,  although  when  elected  the  constitution  provided  that  the 
term  would  be  six  years.  I  think  that  this  would  be  in  accordance  with  the 
spirit  of  the  present  constitution,  and  I  therefore  present  my  resignation  as 
the  president  of  the  academy  to  you,  in  order  that  you  may  notify  the  mem- 
bership in  sending  out  the  notices  for  the  annual  meeting  in  April,  1021. 
Sincerely  yours, 

Chaeles  D.  Waloott,  PresidetU. 

The  president  stated,  in  laying  his  resignation  before  the  academy, 
that  when  the  constitution  was  changed,  making  the  terms  of  officers 
four  instead  of  six  years,  he  had  said  that  he  would  retire  at  the  end 
of  four  years.  He  felt,  having  served  the  academy  nearly  23  years 
as  treasurer,  member  of  the  council,  vice  president,  and  president, 
that  he  should  be  relieved  of  the  activities  and  responsibilities  of  the 
office  in  order  that  he  could  devote  his  entire  time  to  research  work. 
He  advised  the  election  of  a  yoimger  man,  who  could  devote  more 
time  and  energy  to  the  many  important  matters  which  will  come  up 
in  connection  with  the  building  for  the  Academy  and  B«search  Coun- 
cil, and  called  attention  to  the  able  efforts  of  Mr.  George  E.  Hale  as 
foreign  secretary  and  in  the  organization  of  the  National  Besearch 
Council.  After  suggesting  and  nominating  Mr.  Hale  as  his  suc- 
cessor the  president  left  the  room. 

Upon  motion  of  Mr.  Hale,  which  was  promptly  seconded  and 
adopted,  the  academy  voted  that  Mr.  Walcott^s  resignation  be  not 
accepted,  and  that  he  be  informed  that  it  was  the  earnest  desire  of 
the  academy  that  he  remain  as  president  throughout  the  full  term 
of  six  years  for  which  he  was  elected.  After  much  persuasion  Mr. 
Walcott  was  finally  prevailed  upon  to  continue  in  office  throughout 
the  remainder  of  his  term. 

The  resignation  of  Mr.  George  E.  Hale,  reading  as  follows,  was 
presented: 

Deab  Db.  Abbot:  Please  present  to  the  academy  my  resignation  from  the 
position  of  foreign  secretary,  to  take  effect  at  the  next  annual  meeting.  The 
organization  of  the  division  of  foreign  relations  of  the  National  Researdi 
Council,  of  which  the  foreign  secretary  of  the  aoademy  is  ex  officio  chairman, 
makes  it  important  to  elect  a  foreign  secretary  who  can  give  adequate  atten- 
tion to  the  work  of  the  division.  He  should  also  keep  in  close  touch  with  the 
International  Research  Council,  and  attend  the  meetings  of  its  executive 
committee,  from  which  I  shall  be  glad  to  resign  as  soon  as  this  change  can 
be  made. 

In  closing  a  term  of  11  years  as  foreign  secretary,  I  wish  to  express  my 
thanks  to  the  academy  and  my  appreciation  of  the  great  privUege  of  coo- 
ducting  the  very  interesting  work  of  this  office.  The  possibUities  of  the  Intei^ 
national  Research  Council  and  its  associated  international  unions,  and  of  tlic 
various  national  committees  of  these  unions  in  the  United  States;  the  interest 
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shown  by  the  State  Department  in  international  scientific  r^atlons,  and  the 
consequent  appropriation  by  Ck)ngress  to  pay  our  dues  in  the  International 
Research  Council;  and  the  rapidly  growing  appreciation  by  men  of  science 
of  the  possibilities  of  international  cooperation  in  research,  give  to  the  foreign 
secretary  and  to  the  division  of  foreign  relations  an  opportunity  for  work  of 
far-reaching  importance.  I  bespealc  for  my  successor  the  same  cordial  and 
unqualified  support  that  the  academy  and  its  council  have  so  freely  accorded 
me  in  the  past 

Sincerely  yours, 

George  E.  Hale,  Foreign  Secretary, 

The  resignation  of  Mr.  Hale  was  accepted  with  regret,  and  with 
an  expression  of  the  academy's  high  appreciation  of  his  services 
as  foreign  secretary.  In  order  that  the  academy  might  not  lose  the 
benefit  of  his  experience  and  counsel  in  its  transactions,  Mr.  Hale 
was  elected  to  and  prevailed  upon  to  accept  a  seat  on  the  council 
of  the  academy. 

ELECTIONS. 

Foreign  secretary, — ^Mr.  K.  A.  Millikan  was  elected  foreign  secre- 
tary to  complete  the  unexpired  term  of  Mr.  Hale. 

Members  of  the  council. — Mr.  Raymond  Pearl  was  reelected  to 
membership  on  the  council,  term  expiring  in  1924.  Mr.  George  E. 
Hale  was  elected  to  succeed  Mr.  W.  H.  Howell. 

Members  of  the  Academy. — ^The  following  were  elected  to  mem- 
bership : 

Chapman,  Frank  Michler,  American  Museum  of  Natural  History, 
New  York  City. 

Emmet,  William  LeKoy,  General  Electric  Co.,  Schenectady,  N.  Y. 

Harkins,  William  Draper,  the  University  of  Chicago. 

Hrdlicka,  Ales,  United  States  National  Museum. 

Kennelly,  Arthur  Edwin,  Harvard  University.    • 

MacCallum,  William  George,  Johns  Hopkins  Medical  School. 

Miller,  Dayton  Clarence,  Case  School  of  Applied  Science. 

Miller,  George  Abram,  University  of  Illinois. 

Bobinson,  Benjamin  Lincoln,  Harvard  University. 

Slipher,  Vesto  Melvin,  Lowell  Observatory,  Flagstaff,  Ariz. 

Stillwell,  Lewis  Buckley,  143  Liberty  Street,  New  York  City. 

Van  Slyke,  Donald  Dexter,  Rockefeller  Institute,  New  York  City. 

Vaughan,  Thomas  Wayland,  United  States  National  Museum. 

lyashington,  Henry  Stephens,  Geophysical  Laboratory,  Washing- 
ton, D.  C. 

Woodworth,  Robert  Sessions,  Columbia  University. 

Foreign  associates. — The  following  foreign  associates  were  elected : 

Bateson,  William,  John  Innes  Horticultural  Institution,  Merton 
Park,  Surrey,  England. 

Eijkman,  C,  University  of  Utrecht. 
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The  home  secretary  was  requested  to  transmit  the  thanks  of  the 
Academy  to  the  Smithsonian  Institution,  the  United  States  National 
Museum,  and  to  the  Cosmos  Club  for  the  courtesies  extended  to  its 
members  during  the  annual  meeting. 

SCI2HTIFIC  SESSIOH& 

xiETnreB  or  afbzl  u,  m,  avd  t?.  iml 

MONDAT,  APRIL   26. 
SCIKNTITIC  PAPERS. 

Gilbert  N.  Lewis:  Ultimate  rational  units  (illustrated). 

WiUlam  Dnane:  The  quantum  law  and  the  Doppler  effect 

P.  W.  Bridgman:  Preliminary  measurements  of  the  effect  of  high  pressures 
on  the  thermal  conductivities  of  Uquids  (illustrated). 

0.  B.  Mendenball  and  Max  Mason :  The  stratUlcatlon  of  suspended  particles 
(illustrated). 

J.  R.  Carson  and  J.  J.  Gilbert  (introduced  by  J.  J.  CJarty  and  F.  B.  Jewett) : 
Transmission  characteristics  of  the  submarine  cable  (illustrated). 

J.  R.  Carson  (introduced  by  J.  J.  Carty  and  F.  B.  Jewett) :  Radiation  from 
transmission  lines. 

W.  F.  Durand:  AppUcation  of  the  principle  of  simiUtude  to  the  hydraulic 
problem  of  the  surge  chamber  (iUustrated). 

E.  H.  HaU :  Theories  of  osmotic  pressure. 

E.  H.  Hall:  Comments  on  the  Borelius  space-lattice  theory  of  the  metallic 
state. 

G.  P.  MerriU  (introduced  by  Whitman  Cross) :  Metamorphism  In  meteorites 
(Ulustrated). 

W.  M.  Davis:  The  Island  of  Tagula  (New  Guinea),  its  satemtes  and  coral 
reefs. 

W.  M.  Davis :  The  shaUow  seas  of  Australasia. 

A.  G.  Webster :  On  the  radiation  of  energy  from  coils  in  wireless  telegrapliy. 

A.  G.  Webster :  Gn  the  vibrations  of  gun  barrels. 

A.  G.  Webster:  On  the  problem  of  steering  an  automobile  around  a  comer. 

Address  by  His  Serene  Highness  Albert  I»  Prince  of  Monaco,  Agassis  medalist. 
Auditorium  United  States  National  Museum. 

TDESDAT,  APRIL    2«. 

Edward  Kasner :  A  model  of  the  solar  gravitational  field. 
George  D.  Birkhoff :  Gn  the  problem  of  three  or  more  bodies. 
L.  E.  Dickson :  Quartemions  and  their  generallaations. 
L.  E.  Dickson :  Investigations  in  algebra  and  number  theory. 
H.  F.  BUchfeldt :  On  the  approximate  solutions  in  integers  of  a  set  of  linear 
equations. 
H.  N.  Russell :  A  provisional  theory  of  new  stars. 

F.  Schlesinger:  The  compilation  of  star  catalogues  by  means  of  a  doublet 
camera   (illustrated). 

Vernon  Kellogg:  The  National  Research  (Council  (by  invitation). 
W.  S.  Adams:  The  order  of  the  stars  (illustrated). 
C.  G.  Abbot:  Cooking  with  solar  heat  on  Mount  Wilson  (iUustrated), 
F.  W.  Clarke:  The  evolution  of  matter. 

Franz  Boas:  The  differences  between  variable  series  (by  title). 
J.  M.  Clark:  Life  of  James  HaU,  of  Albany,  geologist  and  paleontologist, 
1811-1890  (by  title). 
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Austin  H.  Clark :  Tbe  classification  of  animals. 

L.  O.  Howard:  Attempts  to  acclimatize  Aphelinua  maU  in  France,  Soutti 
Africa,  New  Zealand,  and  Uruguay   (illustrated). 

C.  D.  Waleott:  Note  on  structure  of  the  trilobite  (illustrated). 

J.  C.  Merrlam :  Origin  and  history  of  the  Ursidaet,  or  bears,  in  the  Western 
Hemisphere,  with  particnlar  reference  to  the  bearing  of  this  question  on 
problems  of  geographical  history    (illustrated). 

H.  F.  Osborn :  The  evolution,  phylogeny,  and  classification  of  the  Proboscidea 
(iUustrated). 

Simon  Flezner:  Experiments  in  epidemiology. 

Graham  Lusk:  Effect  of  administering  various  simple  metabolites  upon  the 
heat  production  of  the  dog  (illustrated). 

Jacques  Loeb:  The  physical  and  chemical  behavior  of  proteins  (illustrated). 

Francis  6.  Benedict,  Edward  L.  Fox,  and  Marion  L.  Baker:  The  skin  tem- 
perature of  Pachyderms  (illustrated). 

L.  R.  Jones:  The  temparture  factor  in  phytopathology  (illustrated). 

T.  B.  Osborne  and  L.  B.  Mendel :  Results  of  feeding  experiments  with  mix- 
tures of  foodstuilis  in  unusual  proportions  (Illustrated). 

C.  B.  Davenport:  Population  (illustrated). 

E.  L.  Thorndike :  Measuring  higher  grades  of  intelligence. 

Raymond  Pearl  and  Cliarmian  Howell :  A  study  of  specific  forces  of  mortality 
(by  Utie). 

PRESENTATION  0¥  MEDALS. 

At  tiiie  annual  dinner  of  the  academy,  held  at  the  Powhatan  Hotel 
on  the  evening  of  April  26, 1921,  the  Agassiz  gold  medal  for  the  year 
1918  was  presented  to  His  Serene  Highness  Albert  Honor6  Charles 
Qoyon  de  Matignon-Grimaldi,  Prince  of  Monaco,  for  his  original  con- 
tributions to  the  science  of  oceanography.  The  Agassiz  medal  for  1920 
was  presented  through  Admiral  D.  W.  Taylor  to  Rear  Admiral  Charles 
Dwight  Sigsbee,  United  States  Navy,  retired.  Admiral  Taylor  received 
the  medal  for  Admiral  Sigsbee,  who  was  unable  to  be  present.  The 
Henry  Draper  medal,  awarded  to  Pieter  Zfeeman,  professor  of  physics 
in  the  Amsterdam  University,  for  his  discovery  of  the  so-called  Zee- 
man  effect  and  for  its  application  in  magneto-optics,  was  presented 
to  Dr.  J.  B.  Hubrecht,  secretary  of  the  legation  of  the  Netherlands,  for 
transmittal  to  Dr.  Zeeman.  The  Daniel  Giraud  Elliot  medal  and 
honorarium,  awarded  to  Robert  Ridgway  in  recognition  of  his  classic 
work,  "  Birds  of  North  and  Middle  America,"  was  presented  to  the 
home  secretary  for  transmittal  to  Mr.  Ridgway.  The  public- welfare 
medal  was  presented  to  Dr.  Charles  Wardell  Stiles,  of  the  United 
States  Public  Health  Service.  The  award  was  made  for  his  applica- 
tion of  science  to  the  public  welfare  in  the  recognition  and  eradication 
of  the  hookworm  disease.  Dr.  William  H.  Welch  presented  the  Mary 
Clark  Thompson  medal  to  Dr.  Charles  Doolittle  Waleott,  Secretary 
of  the  Smithsonian  Institution  and  president  of  the  Academy.  The 
award  was  made  for  his  distinguished  contributions  to  the  sciences  of 
geology  and  paleontology,  and  was  kept  secret  from  President  Wal- 
eott up  to  the  time  of  its  presentation,  the  approval  of  the  Academy 
having  been  secured  by  mail. 
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BEPOBT  OT  NATIONAL  BESEABCH  COUNCIL  FOB  THS  PEBIOD 
JANUARY  1-JUNE  30,  1921. 

[Prepared  by  Vernon  Kellogg,  permanent  secretary,  and  by  the  dialrmen  of  dlTbionft.] 

INTRODUCTION. 

The  change  in  the  fiscal  year  of  the  National  Academy  of  Sciences 
and  National  Research  Council  from  the  calendar  year  to  one  be- 
ginning on  July  1  of  each  year  and  closing  on  June  30  of  the  suc- 
ceeding year  brings  it  about  that  the  last  (fifth)  annual  report  of 
the  National  Research  Council,  covering  the  year  1920,  presented  an 
account  of  the  organization  of  the  council  which  is,  in  effect,  identical 
with  that  for  the  first  half  of  the  calendar  year  1921,  for  which 
period  the  present  report  is  made.  Hence  it  will  be  unnecessary  to 
repeat  the  organization  account  here. 

The  activities,  also,  of  the  council  and  its  component  divisions  and 
committees  of  the  present  half  year  are  mostly  only  the  continuation 
of  those  already  described  (in  the  fifth  annual  report)  for  the  latter 
half  of  1920.  However,  certain  additions  to  these  activities  have 
been  made  and  these  new  matters  are  presented  in  the  reports  of  the 
divisions  herewith.  Certain  new  publications  have  been  issued  in 
the  bulletin  and  reprint  and  circular  series  of  the  council,  which  are 
listed  in  the  report  of  the  committee  on  publications. 

CHAIRMAN  AND   VICE  CHA|RM£N. 

The  council  made  no  election  of  a  chairman  to  succeed  Dr.  Bum- 
stead,  whose  death  on  December  31,  1920,  was  noted  in  the  fifth 
annual  report  Dr.  Charles  D.  Walcott,  secretary  of  the  Smith- 
sonian Institution,  and  president  of  the  National  Academy  of 
Sciences,  and  first  vice  chairman  of  the  council,  assumed  the  au- 
thority of  chairman.  The  executive  board,  at  its  meeting  on  April 
24,  decided  to  elect  no  chairman  for  the  coming  fiscal  year,  but 
created  the  position  of  chairman  of  the  executive  board,  to  which 
office  Dr.  John  C.  Merriam,  president  of  the  Carnegie  Institution  of 
Washington,  was  elected.  Dr.  Charles  D.  Walcott,  first  vice  chair- 
man ;  Gano  Dunn,  second  vice  chairman ;  and  Dr.  Robert  A.  Millikan, 
third  vice  chairman,  were  reelected. 

PROCEEDINGS  OF  THE  NATIONAL  ACADEMY  OF  SCIENCES. 

The  council  has  selected  the  following  members  to  represent  it  on 
the  editorial  board  of  the  Proceedings  of  the  National  Academy  of 
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Sciences,  in  conformity  with  arrangements  made  with  the  academy 
whereby  the  council  shares  with  the  academy  the  editorial  and 
financial  responsibility  of  the  Proceedings:  Member  of  the  execu- 
tive conunittee,  Vernon  Kellogg ;  members  of  the  editorial  board,  the 
chairman  and  permanent  secretary  of  the  council,  and  Messn*. 
Adams,  Cottrell,  McClung,  Mathews,  McCoy,  Millikan,  Ransome, 
Trowbridge,  Wissler,  and  Yerkes. 

AMERICAN    GEOPHYSICAL    UNION. 

The  relation  of  the  American  Geophysical  Union  to  the  council 
was  changed  so  that  the  union  as  a  whole  is  replaced  as  a  committee 
of  the  executive  board  by  the  executive  committee  of  the  union. 

SIGMA    XI. 

The  president  of  the  Sigma  Xi  Society  has  been  made  an  ex  officio 
member  of  the  executive  board,  such  election  to  be  made  auto- 
matically in  the  case  of  each  successive  president. 

COMMITTEE   ON    NATURAL   RESOURCES. 

By  joint  action  of  the  National  Academy  of  Sciences,  American 
Association  for  the  Advancement  of  Science,  and  National  Research 
Coimcil,  a  joint  committee  on  natural  resources,  representing  all  three 
of  these  scientific  organizations,  has  been  instituted. 

PUBLICATIONS. 

.  Up  to  April  12,  1921,  11,385  copies  of  the  various  issues  in  the 
bulletin  series  of  the  council  and  14,498  copies  of  issues  of  the  re- 
print and  circular  series  had  been  distributed.  The  following  issues 
in  each  series  have  been  issued  or  have  gone  to  press  since  January 
1,  1921: 

BULLETIN  or  THE   NATIONAL  RESEARCH   COUNCIL. 

Volume  1. 

No.  6.  Data  relating  to  X-ray  spectra.  By  WiUiam  Duane.  November,  1920. 
26  pages. 

No.  7.  Intensity  of  emission  of  X  rays  and  tlieir  reflection  from  crystals. 
By  Bergen  Davla  Problems  of  X-ray  emission.  By  David  L.  Webster.  De- 
cember, 1920.    47  pages. 

No.  8.  Intellectual  and  educational  status  of  the  medical  profession  as  repre- 
sented in  the  United  States  Army.  By  Margaret  V.  Cobb  and  Robert  M. 
Yerkes.    February,  1921.    76  pages. 

Volume  2. 

No.  9.  Funds  available  in  1920  in  the  United  States  of  America  for  the 
encouragement  of  scientific  research.  Compiled  by  Callie  Hull,  March,  192X. 
SI  pages. 
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No.  10.  Report  on  photo-electricity,  Inclnding  ionizing  and  radiating  potentials 
and  related  effects.    By  Arthur  Llewelyn  Hughes.    April,  1821.    87  pages. 

No.  11.  The  scale  of  the  universe.  Part  I,  by  Harlow  Shapley.  Part  II,  by 
Heber  D.  Curtis.    May,  1921.    47  pages. 

No.  12.  Cooperative  experiments  upon  the  protein  requirements  for  the  growth 
of  cattle.  First  report  of  the  subcommittee  on  protein  metabolism  in  animal 
feeding.    By  Henry  Prentiss  Armsby,  chairman.    June,  1921.    70  pages. 

No.  18.  The  research  activities  of  departments  of  the  State  government  of 
California  in  relation  to  the  movement  for  reorganization.  By  James  R. 
Douglas.     (In  press.) 

No.  14.  A  general  survey  of  the  present  status  of  the  atomic  structure  prob- 
lem. Report  of  the  committee  on  atomic  structure  of  the  National  Research 
Council.    By  David  L.  Webster  and  Leigh  Page.     (In  press.) 

No.  15.  A.  list  of  seismologic  stations  of  the  world.  CJompiled  by  Harry  0. 
Wood.     (In  press.) 

REPRINT  AND  CIRCULAR  SERIES  OF  THE  NATIONAL  RESEABCH  CSOUNCIL. 

No.  11.  A  survey  of  research  problems  in  geophysics.  Prepared  by  chairmen 
of  sections  of  the  American  Geophysical  Union.    October,  1920.    57  pages. 

No.  12.  Doctorates  conferred  in  the  sciences  in  1920  by  American  universities. 
Compiled  by  Callie  Hull.    November,  1920.    9  pages. 

No.  13.  Research  problems  in  colloid  chemistry.  By  Wilder  D.  Bancroft  (In 
press. ) 

No.  15.  Researches  on  modern  brisant  nitro  explosives.  By  C.  F.  van  Duin 
and  B.  C.  Roeters  van  Lennep.    Translated  by  Charles  E.  Munroe.     (In  press.) 

No.  16.  The  reserves  of  the  Chemical  Warfare  Service.  By  CJharles  H.  Herty. 
February,  1921.    17  pages. 

No.  17.  Geology  and  geography  in  the  United  States.  By  Edward  B.  Mathews 
and  Homer  P.  Little.    April,  1921.    22  pages. 

No.  18.  Industrial  benefits  of  research.  By  A.  J.  Wadhams  and  Charles  L 
Reese.    February,  1921.     (In  press.) 

No.  19.  The  university  and  research.    By  Vernon  Kellogg.    (In  press.) 

CHEMICAL  EXHIBIT  AND  LECTURE. 

A  popular  chemical  exhibit,  "to  shov7  the  American  people  what 
the  chemist  has  done  and  may  do  for  them,"  prepared  by  the  Chemical 
Warfare  Service  of  the  United  States  Army,  and  revealing  espe- 
cially the  achievements  in  the  chemical  industries  concerned  with  the 
production  of  dyes,  pharmaceuticals,  war  gases,  and  explosives,  was 
held  in  the  building  of  the  council  in  Washington  from  February 
24  to  May  14.  After  this  it  was  transferred  to  the  House  of  Repre- 
sentatives Office  Building,  where  it  remained  from  May  16  to  May 
28.  Arrangements  have  been  made  to  install  it  as  a  permanent  ex- 
hibit in  the  United  States  National  Museum.  Duplicates  of  the 
exhibit  were  shown  in  Philadelphia  and  New  York. 

In  connection  with  the  opening  of  the  exhibit,  a  lecture  on  "  The 
reserves  of  the  Chemical  Warfare  Service  "  was  delivered  under  the 
auspices  of  the  council  in  the  auditorium  of  the  United  States  Na- 
tional Myseum  by  Dr.  Charles  H.  Herty,  editor  of  the  Journal  of 
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Industrial  and  Engineering  Chemistry  and  chairman  of  the  com- 
mittee of  the  National  Research  Council  to  cooperate  with  the  Chemi- 
cal  Warfare  Service. 

INTERNATIONAL  DUES. 

By  act  of  Congress,  the  dues  heretofore  assumed  by  the  National 
Research  Coimcil  in  connection  with  American  representation  in  the 
International  Research  Council  and  Associated  International  Unions 
will  be  paid  for  the  year  1921  by  an  appropriation  included  in  the 
diplomatic  and  consular  appropriation  bill. 

NEW  BUILDING. 

The  plans  prepared  by  Mr.  Bertram  Goodhue,  of  New  York,  for 
the  new  building  for  the  National  Academy  of  Sciences  and  National 
Research  Coimcil  have  been  approved  by  the  Fine  Arts  Commission 
and  accepted  by  the  Carnegie  Corporation,  National  Academy  of 
Sciences,  and  National  Research  Council.  The  Carnegie  Corpora- 
tion has  therefore  declared  its  readiness  to  meet  the  expenses  as 
incurred  in  the  erection  of  the  building.  It  is  planned  to  begin  work 
on  the  building  in  the  fall  of  1921. 

BEPOBTS   OF  DIVISIONS. 

DIYISIOKS  OF  GEHEXAL  XELATIOKS. 

DIVISION  OF  FEDERAL  RELATIONS. 

[Chablbs  D.  Walcott,  Chairman.} 

(For  present  personnel,  see  Appendix  A.) 

The  division  of  Federal  relations  held  its  annual  meeting  on  April 
6,  1921,  when  a  very  comprehensive  report  was  presented  by  the 
committee  on  scope  of  Government  service  and  discussed  at  length. 
A  new  committee  on  this  important  work  was  formed  and  authorized 
to  go  forward  with  the  bringing  together  of  information  as  quickly 
as  possible.  The  committee  has  been  formulating  plans  and  is  mak- 
ing progress,  but  at  the  close  of  the  year  is  not  ready  to  recommend 
any  action  as  to  policy  regarding  the  research  work  of  the  Govern- 
ment for  the  future. 

Since  January  1,  1921,  the  following  new  appointments  to'  fill 
vacancies  were  announced :  Mr.  H.  Foster  Bain  to  succeed  Mr.  F.  G. 
Cottrell  as  representative  of  the  Bureau  of  Mines  of  the  Department 
of  the  Interior;  Maj.  Gen.  Amos  A.  Fries  to  succeed  Maj.  Gen.  W.  L. 
Sibert  as  representative  of  the  Chemical  Warfare  Service  of  the  War 
Department;  Mr.  William  A.  Kinnan  to  succeed  Mr.  M.  H.  Coulston 
as  representative  of  the  Patent  OflBce  of  the  Department  of  the 
Interior. 
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The  division  as  it  stands  has  as  members  representatives  from  the 
same  departments  of  the  Government  listed  in  its  last  annual  report, 
there  being  no  changes  or  additions  to  the  representation  of  any 
department. 

DIVISION  OF  FOREIGN  RELATIONS. 

[ROBEKT  A.  MiLUKAN,  Ch<Urman.\  ' 

(For  present  personnel,  see  Appendix  A.) 

The  committee  of  the  division  of  foreign  relations  on  Pacific  in- 
vestigations, which  was  organized  to  continue  plans  which  have 
been  developing  for  over  10  years  for  promoting  systematic  scientific 
investigations  in  the  Pacific  region  as  a  natural  and  logical  unit 
for  study,  has  been  reorganized  and  now  consists  of  the  following 
members :  Herbert  E.  Gregory,  chairman,  Bishop  Museum,  Honolulu; 
T.  Wayland  Vaughan,  vice  chairman.  United  States  Geological 
Survey;  William  Bowie,  United  States  Coast  and  Geodetic  Survey; 
Barton  W.  Evermann,  California  Academy  of  Sciences;  John  C. 
Merriam,  Carnegie  Institution  of  Washington;  William  E.  Ritter, 
Scripps  Institution  for  Biological  Besearch;  Clark  Wissler,  Ameri- 
can Museum  of  Natural  History. 

Believing  that,  preliminary  to  definition  of  the  scientific  problems 
of  the  Pacific  and  the  formulation  of  plans  for  working  on  them,  a 
system  of  relationships  should  be  set  up  between  the  leading  scientific 
bodies  of  the  countries  within  or  contiguous  to  the  Pacific  Basin,  a 
communication  inviting  cooperation  has  been  addressed  to  about 
35  scientific  societies  and  other  agencies  in  those  countries.  A  num- 
ber of  replies  have  already  been  received  favoring  the  proposed 
association  of  scientific  interests.  The  next  step  will  doubtless  be  the 
calling  of  a  conference  for  perfecting  such  organization  as  may 
be  necessary  and  for  continuing  the  consideration  of  scientific  prob- 
lems of  the  Pacific  such  as  were  presented  at  the  scientific  confer- 
ence held  at  Honolulu  in  August,  1920,  and  at  the  Pacific  coast  con- 
ference held  at  the  University  of  California  in  March,  1918.  It  is 
believed  that  plans  for  these  investigations  and  for  the  conferences 
to  be  called  upon  them  can  go  forward  successfully  only  if  under  the 
direction  of  the  scientific  organizations  which  by  nature  are  chiefly 
concerned  with  such  investigations.  This  committee  has  now  under 
consideration  several  projects  of  investigation  upon  problems  of 
the  Pacific  area. 

In  April  Dr.  Augustus  Trowbridge,  secretary  of  the  division  of 
Federal  relations  and  chairman  of  the  division  of  physical  sciences, 
went  abroad  to  attend  the  meeting  of  the  executive  committee  of  the 
International  Research  Council  in  Paris  as  representative  of  the 
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National  Research  Council.  Although  the  meeting  was  necessarily 
deferred  beyond  the  date  originally  appointed,  Dr.  Trowbridge  was 
able,  through  individual  conferences,  to  accomplish  the  business  of 
his  trip  before  being  obliged  to  return  to  this  country,  especially  in 
effecting  cooperation  with  M.  Marie,  the  publisher  of  the  annual 
tables  of  physical  and  chemical  constants,  permitting  the  use  of 
advance  information  in  the  preparation  of  the  critical  tables  of 
physical  and  chemical  constants  for  the  publication 'of  which  the 
United  States  is  responsible. 

Through  the  efforts  of  the  Department  of  State  an  item  of  $2,658 
was  included  in  the  diplomatic  and  consular  bill  as  recently  passed 
by  Congress  for  the  payment  of  the  dues  of  the  United  States  in  the 
following  international  bodies:  International  Research  Council,  In- 
ternational Astronomical  Union,  International  Union  of  Pure  and 
Applied  Chemistry,  International  Union  of  Geodesy  and  Geophysics, 
and  the  International  Mathematical  Union. 

The  annual  meeting  of  this  division  was  held  in  Washington  on 
April  19.  At  this  meeting  reports  were  rendered  from  the  various 
international  unions  in  which  the  research  council  is  represented. 
The  following  table  presents  the  membership  in  certain  of  these 
unions  at  present: 


Intenxattonal  Research 
CaandL 


Intemattooal  Un- 
ion of  Astron- 
omy. 


International  Un- 
ion o(  Geodesy 
and  aeophyalos. 


International  Un- 
ion of  Pure  and 
Applied  Chem- 


Intemational  Un- 
ion of  MathemaV 
ica. 


Australia.. 
Belgtnn... 
Canada... 


Belgium. 
Canada.. 


Belgium. 
Canada.. 


I>enniark. 

France 

Greece — 
Holland... 

Italy 

Japan 

Mexico.... 
Konaoo... 
Norway... 


Franoe.. 
Greece.. 


France.. 
Greece.. 


Italy... 
Japan.. 
Mexico. 


Italy.... 
Japan... 
Mexico.. 
Monaco. 


Belgium 

Canada. , 

Czechoslovakia.... 

Denmark 

Franoe 

Greece 

Holland 

Italy 

Japan 


Belgium. 

OtechosloraUa. 

France. 


Italy. 
Japan. 


Poland.. 


Spain. 


Portugal 

Serbia. 

Spate 

Sweden | 

Switserland i 

United  States I  United  States.... 

XTnttad  K!ingdom I  United  Kingdom 


Portugal. 
Spain.... 


Spain. 


United  States.... 
United  Ktaigdom. 


United  Stotes 

United  Kingdom.. 


Swedflo. 

United  States. 
United  Klngdonu 
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DIVISION    OP    STATES   RELATIONS. 
(John  C.  Mbbbiam,  Chairman.} 

(For  present  personnel,  see  Appendix  A.) 

The  work  of  the  division  of  states  relations  has  been  continued 
upon  the  two  problems  which  were  undertaken  last  year:  (1)  A  study 
of  the  status  of  scientific  research  in  State  government,  and  (2)  a 
study  of  the  nature  of  the  scientific  work  undertaken  cooperatively 
between  bureaus  of  the  Federal  Government  and  corresponding  de- 
partments in  State  governments  or  other  non-Federal  agencies. 

In  connection  with  the  first  problem  it  is  planned  to  publish  certain 
of  the  material  collected  coneerning  the  situation  of  research  in  State 
government.  The  first  report  of  this  nature  to  be  published  will 
be  that  of  Dr.  J.  K.  Douglas,  formerly  assistant  professor  of  political 
science  in  the  University  of  California,  upon  "  The  research  activities 
of  departments  of  the  State  government  of  California  in  relation  to 
the  movement  for  reorganization."  This  is  now  in  press  in  the  bulle- 
tin series  of  the  council.  A  report  upon  the  activities  of  the  com- 
mittee on  scientific  research  of  the  State  council  of  defense  of  Cali- 
fornia during  the  war  years  is  now  being  prepared  for  publication 
similarly.  For  the  further  orientation  of  the  division  upon  this 
problem  the  annual  meeting  of  the  division  in  Washington,  on  May 
27,  was  made  the  occasion  for  a  symposium  upon  the  conditions  af- 
fecting scientific  research  under  State  government  auspices. 

The  second  project  has  been  taken  up  with  all  of  the  scientific 
bureaus  of  the  Federal  Government,  and  reports  are  now  being  pre- 
pared by  these  bureaus,  making  use  of  standardized  report  sheets, 
upon  the  nature  of  the  projects  undertaken  by  these  bureaus  cooper- 
atively with  non-Federal  agencies,  and  upon  the  basis  of  agreement 
under  which  this  cooperative  scientific  work  is  carried  on.  This 
project  is  under  the  direction  of  a  joint  committee  representing  this 
division  and  the  division  of  Federal  relations. 

DIVISION  OP  EDUCATIONAL  RELATIONS. 
(Vbbnon  KbllooOj  Chairman,} 

(For  present  personnel,  see  Appendix  A.) 

Special  attention  of  the  division  of  educational  relations  for  the 
first  half  of  the  year  1921  has  been  given  to  a  study  of  the  detecticm 
and  encouragement  of  students  of  superior  ability.  In  the  study 
of  means  for  detecting  such  students  by  mental  tests,  in  oonnectioa 
with  attainment  records,  this  division  has  cooperated  with  the  di- 
vision of  anthropology  and  psychology. 

In  order  to  ascertain  what  has  already  been  done  in  this  matl«r, 
this  division  has  maintained  Prof.  O.  W.  Stewart,  of  the  department 
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of  physics,  University  of  Iowa,  in  the  field  during  the  greater  part 
of  the  past  semester.  Prof.  Stewart  has  visited  66  colleges  and  uni- 
versities in  the  States  of  Ohio,  Indiana,  Illinois,  Michigan,  Wisconsin, 
Minnesota,  North  and  South  Dakota,  and  Kansas  for  the  purpose  of 
discussing  this  matter  at  first  hand  with  members  of  the  faculties 
of  these  institutions.  In  a  number  of  cases  opportunities  were 
afforded  to  meet  selected  groups  of  students  and  to  address  the 
student  body. 

Prof.  Stewart  has  found  an  earnest  interest  in  this  matter  in  all 
of  the  institutions  which  he  has  visited,  and  reports  that  several 
means,  such  as  the  organization  of  honor  societies,  the  establishment 
of  honor  courses,  a  repeated  careful  study  of  students'  records,  an- 
nouncements from  platforms  and  in  the  local  press  concerning  stu- 
dents of  special  attainment,  are  being  followed  for  the  encourage- 
ment oi  students  of  superior  capacity. 

It  is  believed  that  Prof.  Stewart's  conferences  at  this  large  num- 
ber of  institutions  have  served  a  useful  purpose  in  directing  the 
attention  of  those  institutions  toward  the  importance  of  this  problem 
and  the  peculiar  significance  of  the  training  of  superior  students. 
More  concerted  efforts  in  this  direction  are  certain  to  result  in  many 
of  those  institutions.  As  a  practical  means  of  effecting  systematic 
action  upon  this  matter,  continuing  from  year  to  year,  Prof.  Stewart 
has  repeatedly  suggested  the  organization  of  a  standing  committee 
upon  scholarship  with  special  reference  to  superior  students*  A. 
number  of  such  committees  have  been  organized  in  the  institutions 
which  he  has  visited.  It  is  planned  to  publish  a  report  upon  Prof. 
Stewart's  studies,  and  also  a  series  of  statements  concerning  the  op- 
portunities for  research  in  the  various  fields  of  science.  Material  for 
this  series  is  already  on  hand.  The  results  obtained  from  Proi. 
Stewart's  work  this  spring  are  believed  to  justify  the  continuation 
of  the  study  next  fall. 

The  study  of  the  general  conditions  of  research  in  colleges  and 
universities  which  this  division  has  been  conducting  for  over  a  year 
and  a  half  has  also  been  continued  through  the  visits  of  representa- 
tives of  the  council.  In  all,  140  colleges  and  imiversities  have  now 
been  visited  in  this  way.  Plans  are  now  under  consideration  for 
extending  this  study  of  research  conditions  to  a  study  of  the  special 
situation  to  be  found  in  the  various  fields  of  science. 

The  division  has  continued  the  encouragement  of  the  formation 
of  research  committees  in  colleges  and  universities.  In  correspond- 
ence with  these  conunittees  and  with  officers  of  administration  in  a 
large  number  of  institutions  10  or  12  circular  letters  have  been 
sent  out  during  the  academic  year  containing  statements  concerning 
various  aspects  of  research  in  institutions  of  higher  education.  Ke- 
tums  from  this  correspondence  indicate  a  distinct  stimulation  of  the 
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support  of  research  by  the  appropriation  of  research  funds,  the  sur- 
vey of  local  situations,  the  study  of  the  vital  relation  of  researdi 
to  teaching,  and  increased  attention  upon  research  as  a  legitimate 
function  of  these  institutions. 

The  annual  meeting  of  the  division  was  held  in  Washington  on 
April  18. 

DIVISION  OF  RESEARCH  EXTENSION, 
[H.  B.  HowB,  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

Much  of  the  work  of  the  division  x)f  research  extension  requires 
a  long  time  for  its  completion.  The  work  of  this  division  during 
the  last  half  year  has,  therefore,  been  largely  concerned  with  fur- 
thering matters  initiated  previously.  Certain  of  these  projects  hare 
originated  with  the  division  itself,  while  several  others  have  had  the 
attention  of  the  division  officers  who  serve  as  members  of  the  pro- 
motion committee. 

Critical  tables  of  physical  and  chemical  constants. — ^In  this  case, 
as  in  several  other  projects,  industrial  conditions  have  been  a  real 
handicap  and  have  made  rapid  progress  impossible.  Of  the  ^00,000 
which  is  to  form  an  underwriting  fund,  slightly  more  than  50  per 
cent  has  been  secured  in  cash,  pledges,  and  arrangements  for  service 
and  materials  which  are  the  equivalent  of  money.  A  start  has  been 
made  in  the  actual  compilation  of  the  material,  the  first  work  con- 
sisting in  bringing  together  and  classifying  published  tables  which 
are  to  be  considered  as  possible  material  for  the  critical  tables.  The 
organization  work  has  proceeded  steadily  and  the  trustees  have  rep- 
resentatives in  several  industrial  localities.  These  men  are  now  en- 
gaged in  giving  information  regarding  the  project  and  will  later 
be  active  in  an  effort  to  secure  the  remaining  funds. 

In  addition  to  the  trustees  representing  the  American  Chemical 
Society,  the  American  Physical  Society,  and  the  National  Research 
Council,  Mr.  George  P.  Adamson  has  been  selected  to  represent  tht 
Manufacturing  Chemists'  Association  and  Dr.  Charles  L.  Reese  to 
represent  the  American  Dyes  Institute  on  the  board  of  trustees. 

The  advisory  committee,  which  is  to  decide  questions  of  editorial 
policy,  has  also  been  appointed  by  the  council  upon  the  nominations 
of  the  divisions  of  chemistry  and  chemical  technology  and  of  phys- 
ical sciences.    The  committee  has  the  following  personnel : 

John  Johnston,  SterUng  professor  of  chemistry,  Yale  University,  New  HaTcn. 
Conn. 

G.  E.  K.  Mees,  director  of  development  and  research,  Eastman  Kodak  Go, 
Rochester,  N.  Y. 

R.  B.  Moore,  chief  chemist  and  Chief  Division  of  Mineral  Technology,  United 
States  Bureau  of  Mines,  Washington,  D.  C. 
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O.  E.  Mendenhall,  department  of  physics,  Uniyersity  of  Wisconsin,  Madison, 
Wis. 

Saul  Dushman,  research  laboratory,  General  Electric  Co.,  Schenectady,  N.  Y. 

G.  K.  Burgess,  Chief  Metallurgical  Division,  United  Stated  Bureau  of  Stand- 
ards, Washington,  D.  C. 

At  present  efforts  are  being  made  to  find  an  editor  who  will  be  able 
to  give  full  time  to  the  work. 

Crop  Protection  Institute; — ^The  division  of  research  extension  had 
expected  that  before  this  the  organization  of  the  Crop  Protection  In- 
stitute would  be  completed  and  the  council  represented  upon  the 
board  of  governors  by  a  member  from  some  other  division.  However, 
the  interest  of  new  industrial  groups  in  the  affairs  of  the  institute  has 
been  secured  and  the  t3rpe  of  organization  has  been  changed  somewhat 
to  make  cooperation  with  these  new  interests  feasible.  Slight  changes 
have  been  made  in  the  constitution  to  guarantee  the  control  of  the 
institute  being  in  the  hands  of  the  scientific  members  who  now  consti- 
tute a  board  of  control  with  each  industrial  group  having  its  own 
financial  trustees.  The  institute  now  has  some  300  members,  of  which 
23  are  classified  as  industrial  and  21  associate-industrial  members. 
The  others  are  scientists. 

The  Association  of  OflScial  Agricultural  Chemists  have  now  ap- 
pointed their  representatives  upon  the  board  of  governors. 

During  this  summer  a  cooperative  experiment  in  dusting  is  being 
carried  on  in  Virginia,  West  Virginia,  New  York,  and  Pennsylvania 
under  the  direction  of  Dr.  N.  J.  Giddings  as  project  leader. 

AUoys, — The  effort  to  form  the  Alloys  Research  Association,  which 
is  regarded  by  the  division  as  an  experiment  in  assembling  and  dis- 
seminating specialized  knowledge  through  cooperative  effort,  con- 
tinues to  have  the  serious  attention  of  the  division.  A  prospectus  of 
the  project  has  been  prepared  and  circulated  widely.  The  replies  in- 
dicate a  real  interest  on  the  part  of  industry  in  the  work.  A  number 
of  subscriptions  to  the  association  have  been  received,  but  due  to  the 
present  industrial  situation  it  has  not  yet  been  possible  to  secure  a 
sufficient  number  of  subscriptions  to  initiate  the  service.  With  the  re- 
turn of  normal  conditions  the  representatives  of  the  division  will  take 
the  field  in  an  effort  to  complete  this  project  and  begin  the  work  as 
outlined. 

Tanning. — The  division  has  continued  its  investigation  relative  to 
the  establishment  of  a  school  for  tanning  to  be  affiliated  with  an  es- 
tablished university.  The  matter  has  been  discussed  with  a  large 
number  of  those  interested  and  a  definite  plan  for  the  undertaking 
developed.  The  officers  of  the  division  are  now  determining  those 
schools  interested  in  such  work  and  qualified  to  carry  out  the  plan. 
These  will  be  considered  with  reference  to  their  proximity  to  the 
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tanning  centers  and  a  report,  with  recommendations,  prepared  for 
the  tanners'  council  for  presentation  at  their  next  meeting. 

Tobacco. — Tl^e  project  to  support  research  looking  to  the  develop- 
ment of  better  disease-resisting  types  of  tobacco  has  not  made  Uie 
progress  that  had  been  expected.  A  few  of  the  tobacco  concerns 
have  evidenced  decided  interest  and  some  subscriptions  have  been 
obtained.  The  financial  situation  has  not  been  encouraging  to  the 
growers,  and  it  now  appears  that  it  will  take  more  time  before  this 
work  can  be  completed. 

Oldss, — Tlie  conmiittee  appointed  by  the  American  Ceramics  So- 
ciety to  cooperate  with  this  division  obtained  suggestions  from  a 
number  of  technical  men  in  the  industry  relative  to  those  projects 
upon  which  research  in  glass  could  be  undertaken  to  advantage  and, 
with  their  assistance,  is  now  engaged  in  formulating  a  definite  scien- 
tific program  which  will  then  be  taken  to  the  manufacturers  them- 
selves. 

Textile  research, — ^There  have  been  a  few  important  develop- 
ments, especially  with  relation  to  research  in  cotton,  and  plans  are 
now  being  formulated  looking  to  the  establishment  of  an  American 
Textile  Research  Institute.  Mr.  D.  E.  Douty,  who  has  served  as  the 
chairman  of  the  preliminary  conmiittee  on  American  cotton  research, 
has  found  it  necessary  to  resign,  due  to  a  long  absence  from  the 
country,  and  the  chairman  of  the  division  has  been  elected  to  succeed 
him. 

The  cooperation  of  the  American  Home  Economics  Association 
continues,  and  it  is  hoped  that  within  a  short  time  actual  work  can 
be  begun  upon  their  program  looking  to  the  establishment  of  mini- 
mum standards  of  wear  for  the  principal  fabrics  in  the  wardrobe. 

Electrodepoaition. — ^After  a  conference  with  ofiicials  of  the  Bureau 
of  Standards  and  with  the  approval  of  the  division,  work  has  been 
undertaken  looking  to  increasing  support  given  to  the  Bureau  of 
Standards  for  research  on  the  fundamentals  of  electroplating.  The 
work  of  the  division  is  being  carried  on  with  the  assistance  of  the 
American  Electroplaters'  Society  and  interested  individuals  in  in- 
dustrial localties.  It  is  hoped  to  secure  the  interest  of  a  large  num- 
ber of  manufacturers  through  an  annual  subscription  of  $100  each 
rather  than  appeal  for  larger  funds  from  a  smaller  number. 

Manrganrin, — ^In  cooperation  with  the  division  of  biology  and  agri- 
culture assistance  is  being  rendered  the  Independent  Margaris 
Manufacturers'  Association  in  formulating  a  plan  for  research  which 
it  is  hoped  the  association  will  adopt  and  support. 

Ceramics. — Important  cooperative  work  is  now  in  progress  involv- 
ing the  Bureau  of  Mines,  the  Bureau  of  Standards,  and  associations 
composed  of  the  manufacturers  of  heavy  clay  products.    It  is  pro- 
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posed  in  time  to  extend  this  work  to  higher  grade  clay  products^ 
especially  white  ware. 

Exhibits. — Following  the  policy  of  attracting  attention  to  funda- 
mental research  through  [topular  exhibits  the  division  arranged  for 
the  cooperation  of  the  Chemical  Warfare  Service,  and  a  popular 
chemical  exhibit  was  installed  in  the  rooms  of  the  council  for  several 
weeks.  This  exhibit  was  then  shown  in  the  Office  Building  of  the 
House  of  Eepresentatives  and  is  now  deposited  in  the  United  States 
National  Museum.  A  duplicate  of  the  exhibit  has  been  shown  in 
Philadelphia,  Wilmington,  and  Springfield,  and  is  later  to  appear 
in  connection  with  tiie  National  Exposition  of  Chemical  Industries 
in  New  York.  A  booklet  was  issued  in  connection  with  this  exhibit, 
and  a  number  of  thousands  of  copies  have  been  mailed  throughout 
the  country.  Science  Service  has  been  of  great  assistance  in  secur- 
ing favorable  notice  of  this  exhibit  in  the  press. 

Horologioal  conference. — In  May  a  horological  conference  was 
held  at  which  the  means  to  be  taken  to  increase  the  attractiveness 
of  watchmaking  and  repairing  for  younger  men  was  discussed,  as 
well  as  the  stabilization  of  the  watchmaking  profession  with  special 
reference  to  the  certification  of  watchmakers.  In  the  conference, 
representatives  of  horological  schools,  of  nutnufacturers,  of  mer- 
chants, the  trade  press,  and  various  Government  departments  par- 
ticipated, and  first  steps  were  taken  toward  the  formation  of  a 
Horological  Institute  of  America,  which  will  be  concerned  primarily 
with  the  scientific  phases  of  time  keeping  with  special  reference  to 
the  mechanical  devices  necessary. 

Georgia  School  of  Technology. — The  chairman  of  the  division  rep- 
resented the  council  during  the  first  week  of  April  on  a  tour  in  the 
State  s>t  Georgia,  undertaken  to  interest  the  people  as  a  whole  in  the 
support  of  technical  education  and  in  the  direct  support  of  the 
Georgia  School  of  Technology.  This  was  viewed  by  the  division 
as  something  of  an  experiment  to  see  what  could  be  done  by  this 
method  in  arousing  the  interest  of  a  large  number  of  laymen  in 
technical  education  and  in  research  pertaining  thereto. 

Miscellaneous, — Contact  has  been  maintained  with  projects  which 
have  previously  received  the  attention  of  the  division,  and  pre- 
liminary work  has  been  begun  on  the  marine  borer  project  and  on 
the  organization  of  research  on  corrosion.  The  division  has  con- 
tinued to  render  such  assistance  as  it  could  to  individuals  and  or- 
ganizations. 

BESBABCH  INFORMATION  SERVICB. 
[ROBBBT  M.  YBBKB8,  Chairman.] 

(For  present  personnel  see  Appendix  A.) 

During  the  six  months  ending  June  30,  1921,  the  activities  of  the 
research  information  service  have  been  carried  on  by  a  resident 
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staff  of  5  technical  and  4  clerical  members,  working  under  the 
guidance  of  an  executive  committee  of  7  and  a  consultant  diyi- 
sional  committee  of  38.  The  technical  staff,  when  necessary,  has 
called  upon  other  resident  members  of  Uie  council  for  advice  or 
assistance  in  matters  pertaining  to  their  respective  fields. 

The  purpose  of  the  service  is  to  promote  scientific  and  industrial 
research  in  this  country  through  the  operation  of  an  active  exchange 
for  all  kinds  of  scientific  and  technological  knowledge.  Questions 
have  been  answered  concerning  research  problems,  projects,  work 
in  progress,  and  results ;  methods  and  processes ;  laboratories,  equip- 
ment, and  apparatus;  publication,  funds,  and  personnel. 

Approximately  675  requests  for  information  on  a  wide  range  of 
scientific  and  technological  subjects  have  been  received  by  the  re- 
search information  service.  In  answering  these  requests,  either  the 
information  desired  was  furnished  by  the  service  to  the  correspond- 
ent or  sources  from  which  it  could  be  obtained  were  indicated.  A 
complete  record  of  each  request,  including  the  date,  the  information 
requested,  sources  consulted,  and  data  furnished,  has  been  entered 
on  a  card  which  is  filed  by  subject.  That  inquirers  have  been  ob- 
taining helpful  information  is  shown  by  return  cards  sent  out  to 
determine  the  value  of  replies  made  by  the  service.  Of  those  re- 
turned, 97  per  cent  have  reported  that  the  information  was  useful. 

In  order  to  acquaint  scientific  workers  with  the  availability  of 
this  ''miscellaneous  request  service,"  a  small  eight-page  folder,  de- 
scribing its  function,  scope,  and  basis  of  service,  was  issued  early 
in  1921.  This  was  printed  in  an  edition  of  19,000.  About  4,000 
copies  were  distributed  among  the  fellows  of  the  American  Asso- 
ciation for  the  Advancement  of  Science.  The  announcement  was 
also  sent  to  officials  in  American  colleges  and  universities,  directors 
of  research  in  industrial  laboratories,  and  to  those  listed  as  corre- 
spondents of  the  research  information  service.  The  remainder  was 
put  at  the  disposal  of  members  of  the  council.  The  distribution  of 
this  folder  resulted  immediately  in  a  marked  increase  in  the  num- 
ber of  inquiries  received  by  the  service. 

To  assist  the  staff  of  the  research  information  service  in  answer- 
ing requests,  a  file  of  informational  sources  is  being  developed.  This 
file  has  been  planned  to  include  informational  bureaus,  individual 
specialists,  special  libraries,  special  laboratories,  institutions,  and 
firms  which  are  recognized  authorities  on  certain  subjects.  The 
value  of  this  file  in  listing  possible  sources  of  information  and  in 
indicating  those  which  are  most  satisfactory  has  been  amply  dem- 
onstrated. 

Progress  has  been  made  in  the  collection  of  basic  source  books 
which  are  used  for  scientific  reference.    This  collection  includes  die- 
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tionaries,  bibliographies,  year  books,  directories,  abstract  journals, 
and  reference  books  in  special  subjects.  In  connection  with  the 
source  file,  this  library  is  particularly  useful  as  a  guide  during  the 
preliminary  work  on  requests. 

The  service  has  continued  its  activities  along  the  line  of  collect- 
ing and  publishing  important  scientific  information.  The  task  of 
preparing  for  publication  Bulletin  No.  &,  Funds  Available  in  1920 
in  the  United  States  of  America  for  the  Encouragement  of  Scien- 
tific Research,  has  been  completed.  The  list  gives  an  account  of 
medals,  prizes,  grants,  and  research  scholarships  and  fellowships 
amounting  in  value  to  approximately  $36,000,000  annually.  New 
records  concerning  industrial  research  laboratories  have  been  en- 
tered, and  with  the  cooperation  of  the  Chemical  Catalogue  Co.  a 
final  survey  of  the  chemical  industries  is  under  way,  preparatory 
to  the  publication  of  a  second  edition  of  "Research  Laboratories 
in  Industrial  Establislmients  of  the  United  States  of  America." 

In  cooperation  with  special  libraries  the  service  has  also  assisted 
Mr.  W.  I.  Swanton,  of  the  Reclamation  Service,  in  preparing  for 
publication  a  reference  list  of  170  Washington  libraries.  This  list 
gives  the  location  of  the  library,  the  name  of  the  librarian,  a  general 
account  of  the  subjects  covered  by  each  collection  of  books  and  the 
approximate  number  of  volumes. 

A  card  file  of  bibliographies  has  been  initiated  which  will  include 
all  of  the  sciences,  with  their  applications,  and  will  cover  all  pub- 
lished material  to  date.  In  addition  to  published  material,  an  at- 
tempt is  being  made  in  cooperation  with  the  divisions  of  the  National 
Research  Council  to  compile  a  list  of  unpublished  bibliographies  in 
the  United  States.  The  information  will  include,  besides  the  author, 
title,  publisher,  date  and  place  of  publication,  the  form  of  publica- 
tion, the  location  of  the  bibliogprahy,  and  a  brief  annotation  as  to  its 
scope.  In  the  compilation  of  this  bibliography  of  bibliographies 
the  cooperation  of  specialists  in  each  science  will  be  enlisted.  Work 
is  under  way  on  the  lists  for  chemistry  and  geology.  Whenever  pos- 
sible, copies  of  bibliographies  are  obtained  and  held  on  file  in  the 
Research  Information  Service.  Photostats  of  rare  publications  are 
made  for  the  benefit  of  those  desiring  copies. 

A  revision  of  the  union  list  of  periodicals  in  the  District  of  Colum- 
bia, published  in  1901  by  the  Library  of  Congress,  has  long  been 
needed,  and  this  work  has  lately  been  undertaken  by  the  service 
with  the  cooperation  of  Mr.  Meyer,  chief  bibliographer  of  the  Library 
of  Congress  and  the  District  libraries.  The  material  is  being  brought 
to  date  and  will  include  all  serials  regularly  received  in  the  District 
of  Columbia  as  of  July  1,  1921.  Instead  of  canvassing  the  large  li- 
braries only,  about  170  libraries  have  been  asked  to  send  in  lists  of 
their  serials.    The  name  of  each  library  will  appear  in  connection 
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with  periodicals  taken  by  it,  if  they  are  not  available  in  at  least  four 
of  the  large  libraries. 

The  service  has  started  a  survey  of  museums,  academies,  individu- 
als, and  commercial  concerns  in  possession  of  lantern  slides  which 
may  be  borrowed,  rented,  or  bought.  The  collection  of  information 
will  not  be  limited  to  American  agencies.  A  number  of  catalogues 
have  already  been  received,  and  an  index  by  subject  has  been  started. 

The  file  of  research  laboratories,  furnishing  essential  information 
concerning  scientific  laboratories  in  which  investigations  are  con- 
ducted, has  been  further  enlarged.  Many  of  these  records  were  ob- 
tained by  direct  report  from  the  laboratories.  Revision  and  supple- 
mentation has  continued  slowly  on  the  basis  of  information  obtained 
from  correspondence,  available  publications,  and  other  sources.  This 
file  is  maintained  for  the  purpose  of  indicating  the  research  inter- 
ests, activities,  and  facilities  of  research  laboratori^. 

Work  on  research  personnel  has  centered  chiefly  about  an  experi- 
ment for  mechanizing  the  information.  The  Findex  system  has  been 
applied  to  one  group  of  approximately  400  scientists.  The  research 
personnel  file  promises  to  become  an  important  source  of  information 
for  a  number  of  scientific  inquiries  in  addition  to  its  more  specific  use 
in  selecting  lists  of  persons  meeting  particular  requirements.  In  ad- 
dition to  research  in  personnel  records,  the  service  has  a  catalogue  of 
20,000  chemists  and  mining  engineers  which  was  compiled  by  the 
Bureau  of  Mines  as  an  important  war  project. 

The  file  of  current  investigations  has  been  continued  as  an  impor- 
tant supplement  to  other  informational  mechanisms.  Facts  about  in- 
vestigations in  progress  are  continually  noted  but  because  of  diffi- 
culties in  actively  seeking  this  kind  of  data  and  keeping  them  cur- 
rent, the  file  can  never  become  complete.  It  is  being  gradually  per- 
fected, however,  as  other  activities  of  the  service  develop.  It  has  been 
found  particularly  useful  for  carrying  details  which  can  not  be  de- 
scribed in  other  informational  files.  The  laboratory  records,  for 
example,  reveal  the  general  trend  of  research  and  the  facilities  in  a 
particular  center.  Also  the  personnel  record  enumerates  individual 
research  projects  which  are  under  way.  As  additional  details  of  par- 
ticular current  investigations  become  known,  the  facts  are  recorded 
as  supplementary  information  in  the  current  research  file. 

DrTIBIOKS  OF  BCIEVCE  AND   TEOHKOLOOY. 

DIVISION  OF  PHYSICAL  SCIENCES. 

[Augustus  Trowbridge,  Chairman.} 

(For  present  personnel  see  Appendix  A.) 

The  principal  work  of  the  division  for  the  period  January  1  to 
June  30, 1921,  has  been  the  maintenance  and  extension  of  the  research 
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committees  originally  established  during  the  chairmanship  of  Dr. 
Mendenhall.  At  present  there  are  18  such  committees,  with  a  total 
membership  of  107.  Of  these  committees  three  are  in  the  field  of 
astronomy,  one  in  mathematics,  and  the  remainder  in  the  field  of 
physics.  Seven  completed  reports  by  these  committees  have  so  far 
been  published  or  are  now  in  press. 

At  the  close  of  1920  approximately  $7,000  of  the  original  grant 
of  $20,000  from  the  Rockefeller  Foundation  for  the  maintenance  of 
these  committees  reverted,  but  a  new  grant  of  $15,000  was  made  by 
the  foundation  for  the  maintenance  of  these  committees  during  the 
year  1921.  The  committees  which  have  been  started  at  work  under 
this  new  appropriation  are  in  borderland  fields  between  the  subjects 
covered  by  the  division  of  physical  sciences  and  other  divisions  of 
the  coimcil. 

The  experiment  of  cooperative  work  being  carried  out  through 
these  research  committees  is,  in  the  opinion  of  the  chairman  of  the 
division,  to  be  regarded  as  highly  successful.  The  average  cost  per 
member  per  meeting  of  these  committees  is  in  the  neighborhood  of 
$30.  The  cost  of  publication  of  the  reports  will  vary  widely  accord- 
ing to  the  size  of  the  report.  At  least  two  of  the  committees  intend 
to  publish  reports,  the  publication  of  which  may  not  have  to  be 
borne  by  the  funds  of  the  council,  since  there  is  a  demand  for  these 
reports  sufficient  to  warrant  a  publishing  house  in  financing  the 
publications.  These  two  reports  will  be,  respectively,  a  Manual  of 
Kesearch  Technique  and  a  Manual  on  the  Use  of  Statistics. 

Otheb  AcTivrnEs. 

In  connection  with  the  negotiations  for  the  establishment  of  a 
scientific  instrument  journal,  the  division  has  withdrawn  from  the 
original  attempt  to  have  the  journal  conducted  under  the  sole  auspices 
of  the  National  Research  Council  and  has  started  direct  negotia- 
tions between  the  instrument  makers  on  the  one  hand  and  the 
Journal  of  the  Optical  Society  of  America  on  the  other,  looking 
toward  the  publication  of  the  instrument  journal  under  the  auspices 
of  this  society.  At  present  no  financial  support  from  the  council 
to  the  joint  enterprise  is  contemplated. 

Two  special  projects  of  the  division  have  received  financial  sup- 
port to  the  amount  of  $500  each  from  the  general  funds  of  the 
council.  These  are  the  project  of  a  revolving  fund  for  securing  the 
publication  of  mathematical  monographs,  and  a  contribution  to  the 
endowment  fund  which  is  being  raised  by  the  mathematical  societies 
for  the  publication  of  mathematical  abstracts.  A  third  special 
project,  namely,  that  of  emergency  support  for  the  Journal  of  the 
American  Mathematical  Society,  has  received  support  from  the 
council  to  the  extent  of  $600. 
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During  the  past  six  months  the  chairman  of  the  division  of  physi- 
cal sciences,  working  in  conjunction  with  the  division  of  engineering, 
has  organized  an  American  section  of  the  International  Union  of 
Scientific  Radio-Telegraphy.  France  already  has  such  a  union,  and 
it  is  expected  that  England,  Italy,  and  Belgium  will  complete  their 
organizations  during  the  coming  summer. 

With  the  consent  and,  indeed,  at  the  original  suggestion  of  the 
Director  of  the  United  States  Bureau  of  Standards,  the  division  is 
endeavoring  to  devise  some  feasible  method  whereby  the  facilities  of 
the  bureau  can  be  made  available  for  wider  utilization  by  research 
men.  As  a  beginning  in  this  undertaking  the  chairman  of  the  divi- 
sion has  'been  authorized  to  circularize  the  principal  laboratories  of 
physics  of  the  country,  stating  the  willingness  of  the  Director  of 
the  Bureau  of  Standards  to  cooperate  in  special  pieces  of  work,  and 
inviting  requests  for  such  assistance  to  be  sent  to  the  chairman  of 
the  division. 

Rbseabch  Fbllowbhip  Board. 

A  considerable  portion  of  the  time  of  the  chairman  of  the  division 
has  been  devoted  to  the  duties  of  the  secretaryship  of  the  research 
fellowship  board.  At  the  time  of  present  writing  (June  16) 
the  number  of  fellows  either  holding  fellowships  or  appointed  to 
fellowships  on  which  they  will  enter  in  the  course  of  the  next  few 
months  is  29,  10  of  these  in  physics  and  the  remaining  19  in  chem- 
istry. The  number  of  applications  for  fellowships  is  steadily  in- 
creasing, and  the  board  feels  that  in  the  future  it  is  desirable  to 
arrange  for  personal  interviews  between  the  candidates  and  the 
secretaries  of  the  board  before  the  candidates'  cases  are  brought 
before  the  board  for  final  action. 

DIVISION  OF  ENGINEERING. 
[C.  A.  Adams^  Chairman.] 

(For  present  personnel,  see  Appendix  A.) 

Apart  from  the  activities  connected  with  specific  projects,  a  brief 
account  of  which  is  given  below,  much  of  the  time  of  the  chairman 
during  the  past  six  months  has  been  devoted  to  the  establishment 
of  the  new  plan  of  organization  which  involves  the  active  partici- 
pation of  the  engineering  societies  on  the  division. 

This  plan  of  organization  which  has  been  described  more  in  detail 
in  previous  reports,  has  as  its  salient  feature  a  general  advisory 
board  in  each  branch  of  engineering,  which  is  sponsored  by  the  appro- 
priate society,  and  under  which  the  several  projects  in  that  field 
are  organized. 

As  in  some  cases  this  involves  the  reorganization  of  the  research 
work  of  the  societies  and  a  closer  coordination  of  that  work  with 
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the  Division  of  Engineering,  progress  is  necessarily  slow;  however, 
this  work  is  progressing  steadily  and  its  completion  will  place  the 
division  in  a  much  stronger  position,  with  real  working  connections 
with  the  engineering  societies  which  are  represented  on  the  division. 

RECENT    PSOGBESS    OF    ACTIVE    PIWJECTS. 

Heat  treatment  of  carbon  steel. — Funds  for  the  conduct  of  this 
work  up  to  the  first  of  the  year  were  provided  by  the  United  States 
Bureau  of  Mines  and  United  States  Bureau  of  Standards.  Owing  to 
the  curtailment  of  the  congressional  -appropriations  for  these  bureaus, 
they  are  no  longer  able  to  render  sufficient  financial  assistance.  The 
National  Research  Council  has  therefore  recently  appropriated  $1,000 
which  will  be  largely  used  for  machining  specimens.  The  services 
of  Prof.  Charles  Y.  Clayton,  of  the  Missouri  School  of  Mines,  have 
been  secured  to  assist  Dr.  Henry  M.  Howe  in  completing  these  in- 
vestigations, his  services  to  be  paid  for  by  the  Bureau  of  Mines.  A 
progress  report  will  be  published  shortly  which  will  contain  the 
results  obtained  from  the  investigations  up  to  date. 

Fatigue  phenomena  of  metals, — ^The  original  program  provided  for 
under  the  $30,000  appropriation  of  the  Engineering  Foundation  has 
been  completed,  and  considerable  progress  has  been  made  on  the  ex- 
tension of  the  investigations  to  study  the  fatigue  properties  of  nickel^ 
steel,  which  was  financed  by  the  General  Electric  Co. 

The  results  of  the  investigations  indicate  that  a  rise  of  temperature 
test  may  furnish  a  reliable  accelerated  test  for  fatigue  resistance. 
Although  this  test  may  not  apply  to  alloy  steels  it  seems  to  predict 
endurance  limits  for  carbon-steel  with  accuracy,  and  a  test  can  be 
completed  in  half  an  hour.  Among  the  factors  which  lower  the  re- 
sistance of  metals  to  repeated  stresses  may  be  mentioned : 

(1)  Sudden  changes  of  the  outline  of  the  part. 

(2)  Localized  stresses  due  to  poor  surface  finish  or  to  cracks  in 
grooves  caused  by  wear,  by  accidental  blows,  or  by  improper  heat 
treatment. 

(3)  Occasional  overload,  either  a  heavy  overload  applied  a  few 
times  or  a  light  overload  applied  some  thousands  of  times. 

A  report  embodying  the  results  of  the  investigations  is  now  finished 
and  will  be  published  shortly.  This  report  contains  the  most  valu- 
able and  complete  information  ever  published  on  this  subject. 

Other  industries  are  taking  an  interest  in  this  work  as  is  also  the 
Air  Service  of  the  War  Department,  and  this  is  likely  to  permit 
further  extension  of  the  program. 

New  hardness  testing  machine, — ^This  committee  has  summarized 
its  work  in  a  paper  which  will  be  published  in  the  July  issue  of  the 
American  Society  of  Mechanical  Engineers.    The  report  contains  a 
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great  amount  of  test  data  obtained  by  the  committee  and  also  a  very 
complete  summary  of  available  knowledge  on  this  subject. 

Steel  ingots. — ^This  committee  was  originally  organized  during  tk 
war  to  determine  the  best  open-hearth  practice  for  the  manufacture 
of  gun  steels  and  fine  steels  generally,  and  to  disseminate  the  infonnt- 
tion  among  the  various  manufacturers  to  the  end  of  eliminating  as 
far  as  possible  numerous  rejections,  particularly  on  ordnance  orders. 
The  work  has  been  completed  and  summarized  in  a  report  prepared 
by  Dr.  Henry  M,  Howe  and  Col.  W.  P.  Barba,  which  will  be  published 
shortly.  This  report  constitutes  what  is  probably  the  best  set  of 
specifications  for  acid  open-hearth  practice  ever  prepared.  Although 
the  present  activities  of  the  committee  have  been  completed  there  is  t 
strong  feeling  that  inasmuch  as  its  membership  constitutes  the  fore- 
most experts  on  steel  in  the  country,  the  committee  should  not  be  dis- 
charged. 

Neuma/n/n  bands. — The  tests  originally  planned  have  been  com- 
pleted and  a  report  will  be  published  shortly.  However,  the  work  of 
this  committee  will  be  continued  with  a  view  to  ascertaining  whether 
the  presence  of  Neumann  bands  is  evidence  of  weakness  of  the  metal, 
and  the  kinds  of  steel  favorable  for  the  production  of  Neumann 
bands. 

Substitute  deoxidizers. — ^The  first  phase  of  the  work  involving 
laboratory  tests  of  fusibility  and  viscosity  is  finished,  and  the  second 
dealing  with  the  manufacture  of  the  most  promising  mixtures  and 
their  try-out  in  steel  making  is  well  under  way.  A  report  will  be  pub- 
lished shortly  embodying  the  results  of  investigations  to  date  A 
number  of  large  steel  manufacturers  have  become  interested  in  the 
work  and  have  already  rendered  valuable  assistance  in  the  prepara- 
tion of  the  deoxidizers,  and  in  trying  them  out. 

Specifications  for  standard  tests  for  welds. — Difference  in  details  of 
procedure  for  testing  welds  have  caused  such  widely  divergent  results 
that  comparisons  are  frequently  impossible,  with  the  result  that  the 
usefulness  of  much  of  the  research  work  on  record  is  greatly  re- 
stricted. 

A  preliminary  report,  embodying  the  standardization  of  procedure 
for  making  tests  of  welds,  has  been  completed  and  published  in 
the  proceedings  of  the  American  Welding  Society. 

Specifications  for  steel  to  be  welded. — The  quality  and  composi- 
tion of  the  base  or  parent  metal  has  an  important  bearing  on  the 
quality  of  the  resultant  weld.  This  committee  is,  therefore,  devot- 
ing its  activities  to  a  study  of  existing  specifications  for  steel,  with 
a  view  to  determining  their  suitability  for  welding  purposes  and 
modifying  such  existing  specifications  wherever  necessary. 

Electric  arc  welding^  resistance  welding^  and  gas  welding- — These 
committees  are  confining  their  activities  for  the  present  to  the  prepa- 
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ration  of  critical  summaries  of  existing  knowledge  and  experience 
in  the  various  branches  of  the  welding  field.  The  purpose  of  such 
summaries  is  to  lay  a  sound  foundation  on  which  the  much  needed 
research  may  be  properly  planned. 

Welding  of  st(yrage  tamJcs. — ^This  committee  was  organized  to  meet 
the  requests  for  information  from  the  Standard  Oil  Co.  as  to  the 
feasibility  of  welding  storage  tanks.  Considerable  difficulty  has 
been  experienced  with  the  riveted  tank,  because  such  structures  are 
not "  oil-tight "  for  the  lighter  oils. 

The  result  of  this  application  of  welding  promises  not  only  a 
cheaper  but  also  a  better  storage  tank,  and  will  open  a  new  and 
large  field  to  which  welding  is  particularly  adapted.  Several  small 
tanks  have  already  been  built  successfully  in  this  way,  although  the 
designs  were  not  specially  adapted  to  welding.  Specifications  are 
in  progress  for  the  building  of  a  large  tank  which  will  be  constructed 
by  the  Standard  Oil  Co. 

Training  of  welding  operators. — The  ultimate  object  of  this  com^ 
mittee  is  to  draw  up  a  standard  for  the  training  of  welders  which 
will  meet  the  wide  needs  of  the  industry,  varying  from  those  of 
the  manufacturer  who  is  interested  in  one  particular  job  to  those 
at  a  shipyard  and  railroad,  who  are  training  men  for  all  classes 
of  work.  Efforts  for  the  present  are  confined  to  drawing  up  a  set 
of  questions  designed  for  the  special  purpose  of  enabling  the  in- 
structor to  obtain  a  preliminary  indication  as  to  whether  the  pros- 
pective student  has  the  necessary  qualifications  of  becoming  a  good 
operator. 

Welding  wire  specifications. — Specifications  for  welding  wire  by 
gas  and  electricity  have  been  prepared  by  this  committee  for  the 
-weJding  of  mild  steel,  and  will  be  published  shortly.  Considerable 
progress  has  been  made  also  in  the  preparation  of  specifications  for 
a  high-carbon  electric-welding  wire  to  meet  the  demands  for  the 
building  up  of  worn  surfaces  where  great  resistance  to  abrasive  wear 
is   desired. 

Core  losses. — ^This  committee  was  organized  for  the  purpose  of 
deducing  core  loss  calculations  of  electrical  machinery  to  a  more 
rational  basis.  Four  phases  of  this  work  are  now  being  conducted 
at  four  universities — Harvard,  Washington  (St.  Louis),  Missouri, 
and  Massachusetts  Institute  of  Technology.  Manufacturers  have 
promised  to  cooperate  and  will  furnish  the  services  of  their  engi- 
neers and  the  facilities  .of  their  laboratories. 

HigJvway  advisory  hoard. — Since  the  beginning  of  the  year  the 
advisory  board  on  highway  research,  established  through  the  activi- 
ties of  the  division  of  engineering  to  organize  a  national  program 
of  highway  research,  has  been  seeking  sufficient  funds  to  employ  a 
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director  and  provide  for  the  necessary  office  expenses.  These  funds 
are  now  in  sight,  and  Prof.  W.  K.  Hatt  of  Purdue  University  has 
been  engaged  to  take  charge  on  July  1.  The  committee  on  economic 
theory  of  highway  improvement,  one  of  the  oonmiittees  xx)niing 
under  this  board,  has  secured  the  cooperation  of  eight  or  nine  State 
highway  departments  in  conducting  a  number  of  research  projects 
relating  to  this  subject.  It  is  estimated  that  in  this  way  not  less 
than  $250,000  will  be  made  available  for  this  work  during  the  com- 
ing year. 

NEW  PROJECTS. 

Molding  sand  research. — In  cooperation  with  the  American  Foun- 
drymen's  Association,  the  division  is  organizing  an  investigation  on 
the  reclamation  of  used  sands  in  molding  operations  and  for  other 
foundry  use.  A  well- planned  investigation  in  this  field  will  un- 
doubtedly yield  information  which  will  result  in  an  annual  saving  of 
millions  of  dollars.  A  bibliography  has  been  prepared  and  progress 
is  being  made  in  preparing  a  critical  summary  of  existing  knowledge 
which  will  serve  as  a  basis  for  drawing  up  a  carefully  selected  re- 
search program.  The  financial  support  comes  largely  from  the 
American  Foundrymen's  Association. 

Welded  rail  joints. — Welding  is  being  used  very  widely  in  making 
rail  joints,  and  several  of  the  large  electric  railway  companies  each 
spend  over  $100,000  a  year  for  this  work.  More  or  less  trouble  from 
breakage  has  been  experienced  in  all  types  of  welding  in  commercial 
use,  and  although  much  experimental  work  has  been  carried  out  by 
individual  companies  (both  manufacturers  and  users),  no  satisfac- 
tory solution  has  been  obtained.  Realizing  this  need,  the  American 
Electric  Railway  Engineering  Association  has  appealed  to  the 
Amercan  Bureau  of  Welding  (the  welding  advisory  board  of  the 
division  of  engineering)  for  assistance  in  organizing  a  rail-welding 
research,  with  the  assurance  that  the  necessary  financial  support  will 
be  provided  by  the  electric  railway  companies  and  by  the  manufac- 
turers of  welding  equipment,  several  of  these  companies  having 
already  promised  such  support. 

The  provisional  organization  committee  has  already  had  one 
meeting  and  the  organization  is  under  way. 

Marine  borer  research. — Owing  to  the  very  sudden  increase  in  the 
destruction  of  marine  piling  in  San  Francisco  Bay  resulting  from 
the  attack  of  marine  borers,  and  amounting  to  about  $15,000,000  in 
the  last  year  or  two,  there  was  organized  a  San  Francisco  Bay  Marine 
Piling  Committee  of  the  American  Wood  Preservers'  Association. 
This  committee  prepared  a  very  elaborate  report  covering  all  avail- 
able knowledge  concerning  this  subject.    It  has  also  established  a 
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marine  laboratory  in  San  Francisco  Bay  for  the  purpose  of  further- 
ing investigations,  and  has  raised  $30,000  for  this  purpose. 

Realizing  the  danger  of  the  spread  of  this  activity  to  other  parts 
of  the  coast  line,  the  nation-wide  importance  of  the  problem  and  its 
solution  and  the  need  for  the  sponsorship  of  some  recognized  and  un- 
biased national  organization,  the  above-named  conmiittee  appealed 
to  the  National  Research  Council  for  assistance  in  the  organization 
of  a  national  movement  for  the  attack  of  this  problem. 

Accordingly  a  committee  was  appointed  by  the  council,  consisting 
of  the  chairmen  of  the  divisions  of  engineering,  of  chemistry  and 
chemical  technology,  and  of  biology  and  agriculture,  to  consider 
means  for  imdertaking  coordinated  investigations  upon  the  problem. 
This  committee  is  now  preparing  a  statement  of  the  present  situation 
in  regard  to  the  use  of  timber  in  marine  construction  and  also  a  tenta- 
tive program  of  investigations.  It  is  hoped  to  secure  the  participa- 
tion of  all  agencies  concerned  in  the  marine  borer  menace  in  carry- 
ing out  this  proposed  extensive  study. 

This  is  one  of  the  most  important  problems 'presented  to  the  Na- 
tional Besearch  Council  since  its  organization  and  one  of  the  best 
illustrations  of  the  important  service  which  can  be  rendered  by  a 
national  body  of  this  sort.  It  is  also  an  excellent  illustration  of  the 
need  for  cooperation  between  the  scientific  and  engineering  groups. 

The  problem  is  a  decidedly  imminent  one  and  some  attempt  at  a 
practical  solution  must  be  made  immediately.  This,  however,  does 
not  preclude  a  more  thorough  investigation  of  the  fundamentals  in- 
volved looking  toward  the  most  effective  and  economical  solution. 
Everything  possible  is  being  done  to  push  this  work  along. 

Revision  of  steam  tables. — The  best  steam  tables  now  available  are 
recognized  to  be  in  error  by  a  sufficient  amount  to  warrant  the  very 
extensive  research  work  necessary  for  a  comprehensive  revision.  *  In 
fact,  there  are  certain  differences  of  opinion  involving  thermody- 
namic theory  which  can  only  be  reconciled  by  careful  experimental 
determination.  Moreover,  the  present  tables  do  not  go  high  enough 
in  temperature  or  pressure  to  meet  the  needs  of  modern  steam  en- 
gineering. 

A  movement  is  now  under  way  to  organize  a  national  committee 
for  this  purpose,  under  the  general  advisory  board  on  mechanical 
engineering  of  the  division  of  engineering.  This  board  is  sponsored 
by  the  American  Society  of  Mechanical  Engineers.  For  the  purpose 
of  planning  this  organization  a  meeting  of  the  most  prominent 
steam  engineers  of  the  country  was  held  in  Cambridge,  Mass.,  at 
the  laboratory  of  the  Harvard  Engineering  School,  on  Thursday, 
June  23.  A  report  of  the  meeting  will  be  available  shortly.  A  small 
86660°— 22 1 
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part  of  this  experimental  woi^  has  already  been  completed  at  the 
laboratory  ^of  the  Harvard  Engineering  School,  a  part  of  the  ex- 
pense being  borne  by  the  miiyersity  and  part  by  the  American  So- 
ciety of  Mechanical  Engineers. 

DnOSIOK  OF  CHEMISTRY  AND  CHEMICAL  TECHNOLOGY. 
[F.  G.  ComtBLL,  Ohmirman.] 

(For  present  personnel  see  Appendix  A.) 

The  committee  on  synthetic  drugs,  Julius  Stieglitz,  chairman,  has 
been  inactive  during  the  past  few  months  owing  to  the  fact  that  but 
very  few  inquiries  have  been  received.  From  this  it  would  seon 
that  the  manufacture  of  synthetic  drugs  in  this  country  has  now  re 
turned  to  a  normal  basis,  and,  on  recommendation  of  the  chairman, 
the  committee  will  not  be  continued  for  the  ensuing  year. 

The  committee  on  methods  of  organic  analysis,  C.  G.  Derick,  chair- 
man, has  confined  its  activities  up  to  the  present  to  an  educational 
campaign  carried  out  by  a  few  addresses  by  members  of  the  com- 
mittee on  the  value  of  qualitative  organic  analysis.  The  committee 
is  considering  the  publication  of  a  brief  laboratory  manual  on  this 
subject,  and  Mr.  S.  P.  Mulliken,  of  the  Massachusetts  Institute  of 
Technology,  is  also  continuing  his  very  valuable  methods  of  analysis 
for  organic  compounds.  It  is  hoped  to  get  the  committee  into  active 
cooperation  with  various  universities  in  order  that  the  needed  re- 
search may  be  completed  on  methods  of  separation  of  organic  com- 
pounds and  of  their  identification. 

The  committee  on  pharmaceutical  research,  J.  M.  Francis,  chair- 
man, has  met  with  many  perplexities  and  it  is  not  ready  as  yet  to 
report  a  definite  program.  It  is  expected  that  in  the  near  future 
a  committee  will  be  named  to  outline  a  proper  plan  of  procedure. 

The  committee  on  the  chemistry  of  colloids,  H.  N.  Holmes,  chair- 
man, has  vigorously  continued  its  activities  initiated  at  the  begin- 
ning of  the  year.  A  number  of  lectures  have  been  given  by  mem- 
bers of  the  committee  before  universities  and  local  sections  of  the 
American  Chemical  Society,  and  the  attendance  at  these  lectures 
indicates  a  growing  interest  in  colloid  chemistry.  W.  D.  Bancroft 
has  completed  and  published  a  stimulating  textbook  on  ** Applied 
Colloid  Chemistry,"  and  the  chairman  expects  to  have  his  "  Labon- 
tory  Manual"  ready  for  publishing  soon.  Suggestions  that  the 
committee  act  as  clearinghouse  for  colloid  chemists  and  manufac- 
turers have  brought  ready  response,  but  it  would  seem  that  the 
vigorous  development  of  colloid  chemistry  in  this  country  is  too 
recent  to  have  created  an  adequate  supply  of  men  needed.  Tbe 
classified  bibliography,  which  has  been  in  course  of  preparation  for 
some  time,  will  soon  be  issued  in  mimeograph  fonn  and  distributed 


Digitized  by 


Google 


BEPORT  NATIONAL  RESEARCH   COUNCIL,  41 

for  criticism  and  suggested  additions,  and  a  final  edition  will  be 
published  in  some  suitable  manner  later  on.  The  list  of  200  colloid 
problems,  now  being  published  in  the  Journal  of  Industrial  and 
Engineering  Chemistry,  is  another  part  of  the  general  plan  of  the 
committee,  and  is  calling  forth  decidedly  interesting  letters  of  in- 
quiry. 

The  conmiittee  on  ceramic  research,  Albert  V.  Bleininger,  chair- 
man, after  a  review  of  the  present  status  of  ceramic  research, 
selected  the  following  four  subjects  to  receive  the  first  attention: 
(1)  A  study  of  the  elements  which  determine  the  plastic  nature  of 
clay ;  (2)  a  critical  examination  of  certain  methods  used  in  silicate 
analysis;  (3)  a  study  of  American  pot  clays  and  their  proper  com- 
pounding for  the  production  of  refractories  used  in  the  glass  in- 
dustry; (4)  a  study  of  the  relationship  between  crazing  and  the 
expansion  coefficients  of  bodies  and  glazes.  These  subjects  were 
considered  as  especially  promising  and  likely  to  attract  the  atten- 
tion of  the  industries.  The  attitude  of  the  makers  of  glass  was 
very  encouraging,  and  also  of  several  firms  engaged  in  the  produc- 
tion of  pots  and  blocks;  but  a  number  of  otiier  manufacturers  of 
these  clay  products,  however,  declined  to  support  the  movement  on 
the  ground  that  such  investigations  should  be  conducted  either 
with  public  funds,  or,  if  supported  privately,  the  results  of  the  work 
should  be  kept  confidential. 

As  several  of  the  larger  glass  manufacturers  had  made  their 
support  contingent  upon  the  cooperation  of  the  manufacturers  of 
glass  house  refractories,  cooperative  investigation  did  not  appear 
promising  and  the  matter  was  dropped  for  the  time  being.  Manu- 
facturers of  pottery  and  other  clay  products  were  then  approached 
with  reference  to  the  other  subjects  mentioned,  but  also  with  nega- 
tive  results.  However,  negotiations  along  these  lines  are  still  under 
way  and  it  is  believed  that  within  the  present  year  positive  coopera- 
tion may  result. 

As  the  result  of  the  efforts  of  the  chairman  of  the  committee  a 
number  of  manufacturers  of  heavy  structural  clay  products  have 
b<»come  interested  in  cooperative  research  and  an  executive  com- 
mittee for  several  associations  has  been  organized,  and  also  a  special 
technical  committee;  and  a  program  has  been  outlined  and  the 
problems  involved  have  been  assigned  to  the  members  of  the  technical 
committee  to  be  worked  out  in  detail  and  specific  plans  outlined  for 
attacking  them.  When  this  plan  has  been  approved,  research  men 
will  be  employed  who  will  have  the  status  of  fellows  and  will  work 
at  the  various  institutions  under  competent  direction  in  prosecuting 
the  investigation  of  specific  problems.  It  is  planned  that  the  re- 
sults of  this  cooperative  research  program  shall  be  presented  at  the 
meetings  of  the  heavy  clay  products  division  of  the  American 
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Ceramic  Society,  and  this  division  will  constitute  a  clearing  house 
for  the  various  associations  of  manufactuiers  in  handling  the  work 
and  making  recommendations  as  to  its  continuance  from  year  to 
year. 

The  committee  on  explosives  investigations,  Charles  E.  Munroe, 
chairman,  has  continued  the  work  on  problems  initiated  last  year. 
As  a  result  of  its  work  on  the  utilization  of  surplus  military  ex- 
plosives the  entire  surplus  of  T.  N.  T.  (21,000,000  pounds)  has  now 
been  distributed  over  a  wide  area,  and  though  much  of  it  has  been 
used  by  the  inexpert  not  a  single  accident  from  fire,  explosion,  or 
poisoning  attending  its  use  has  been  reported,  while  the  reports  of 
its  behavior  are  quite  enthusiastic.  The  tests  by  experts  of  the  best 
methods  of  using  picric  acid  (there  being  a  surplus  of  12,000.000 
pounds  to  dispose  of)  have  been  made  and  instructions  for  tests  in 
the  field  have  been  prepared,  but  it  is  not  thought  safe  to  look  upon 
the  instructions  as  final  until  the  results  of  field  tests  by  tlie  inexpert 
under  the  supervision  of  experts,  which  are  now  under  way,  have 
been  carried  out  on  a  large  scale. 

The  committee  has  prepared  translations  of  several  publications 
deemed  of  special  value;  and  a  cooperative  arrangement  has  been 
made  between  the  Ordnance  Department,  United  States  Army,  the 
Bureau  of  Ordnance  of  the  Navy,  and  the  Bureau  of  Mines  under 
which  a  translation  relative  to  explosives  or  a  cognate  subject  pre- 
pared for  one  of  them  is  manifolded  for  transmission  through  this 
committee  to  the  others.  A  special  feature  this  year  is  a  review  of 
the  files  of  the  Bureau  of  Mines  and  a  carding  of  all  the  reports  of 
investigations  of  accidents  from  or  outrages  committed  with  explo- 
sives made  from  the  foundation  of  that  bureau,  so  that  in  future 
investigations  this  material  may  be  readily  accessible. 

No  report  has  been  received  from  the  committee  on  sewage  dis- 
posal, Edward  Bartow,  chainpan,  but  the  committee  has  been  con- 
tinued for  the  ensuing  year. 

At  the  annual  meeting  of  the  division,  held  at  Rochester,  N.  Y., 
April  27,  it  was  decided  to  imdertake  the  publishing  of  a  list  of 
research  chemicals  in  this  country,  and  a  committee  representing  the 
division  of  chemistry  and  chemical  technology  and  the  research  in- 
formation service  was  appointed,  as  follows:  Messrs.  W.  D.  Collins 
(chairman),  Roger  Adams,  Capt.  D.  B.  Bradner,  Messrs.  BL  T. 
Clarke,  W.  F.  Hillebrand,  George  C.  Spencer,  Clarence  J.  West 
(secretary).  Mr.  West  has  already  entered  upon  his  duties  and 
some  500  letters  have  been  sent  out  to  manufacturing  chemists 
throughout  the  country,  and  so  far  about  100  replies  have  been  re- 
ceived; these  replies  will  be  assembled  and  a  draft  or  buUetin  will 
be  submitted  to  the  members  of  the  committee  for  approval  in  due 
course. 
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At  a  meeting  of  the  executive  committee  of  the  division,  held  in 
New  York  June  4,  it  was  voted  to  take  steps  to  secure  the  publica- 
tion of  information  obtained  through  the  development  of  our  explo- 
sives industries  and  research  connected  therewith  during  the  World 
War,  and  a  committee  representing  the  division  of  Federal  relations 
and  the  division  of  chemistry  and  chemical  technology  was  appointed, 
for  that  purpose,  consisting  of  Messrs.  C.  L.  Alsberg,  Charles  E. 
Munroe,  and  Clarence  J.  West. 

The  following  gentlemen  have  been  appointed  as  delegates  to  the 
annual  meeting  of  the  International  Union  of  Pure  and  Applied 
Chemistry,  to  be  held  at  Brussels  June  27,  1921 :  Messrs.  F.  G.  Cot- 
trell,  E.  S.  Chapin,  Frederick  G.  Keyes,  Collin  McCall,  Hugh  S. 
Taylor,  and  James  B.  Conant. 

(With  regard  to  progress  in  the  matter  of  publication  of  critical 
tables  of  physical  and  chemical  constants,  see  report  of  the  division 
of  research  extension.) 

DIVISION  or  GEOLOGY  AND  GEOGRAPHY. 
[Bdwabd  B.  Mathews^  Chairman,] 

(For  present  personnel,  see  Appendix  A.) 

The  outstanding  features  in  the  past  six  months  in  the  division  are : 
(1)  The  actual  start  of  work  on  Mr.  Wood's  project  for  seismological 
study;  (2)  the  completion  of  definite  plans  for  cooperation  between 
the  American  Geographical  Society  and  the  division  in  the  publi- 
cation of  a  series  of  maps  of  Africa;  (3)  the  investigations  of  the 
committees  of  geography  and  sedimentation,  presented  at  the  annual 
meeting  in  April ;  (4)  the  completion  and  publication  by  the  division 
of  its  investigations  of  the  "  status  of  geology  and  geography  in  the 
United  States";  and  (6)  the  beginning  of  a  new  office  project,  the 
collection  of  unpublished  bibliographies  on  geology  and  geography. 
A  brief  summary  of  each  of  these  to  date  follows : 

1.  Project  fob  Seismological  Study. 

Early  in  1919  Mr.  H.  O.  Wdod  presented  a  very  carefully  consid- 
ered scheme  for  seismological  investigation.  Prof.  A.  G.  Lawson,  of 
the  University  of  California,  also  presented  a  somewhat  similar 
project  at  a  later  date.  After  investigation  by  a  committee  of  experts 
it  was  decided  to  push  actively  that  portion  of  the  project  which  dealt 
especially  with  southern  California.  Funds  were  not  immediately 
forthcoming,  but  the  Carnegie  Institution  of  Washington  early  this 
year  appointed  Mr.  Wood  research  associate  and  assigned  him  to 
this  problem.  Although  the  funds  available  are  not  as  large  as  the 
plan  originally  called  for,  the  division  is  exceedingly  grateful  to  the 
institution  for  having  made  possible  a  start  on  the  work.    The  region 
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IB  a  key  region  in  the  study  of  earthquakes.  The  investigation  is  cer- 
tain to  show  ^^  how  frequently  shocks  occur,  and  how  strong  they  are '''' 
and  ^Uhe  places  of  origin  of  special  hazard'';  it  ought  to  show 
'^  where  earth  strain  is  growing  and  how,  and  perhaps  how  fast  and 
why."  In  time  prediction  of  earthquake  diocks  may  become  possible. 
The  work  is  expected,  in  any  event,  to  **  make  significant  contribution 
to  the  dynamics  of  geology  and  the  physics  of  the  eartlL'^ 

2.  COOPEBATION     BBTWKEN     THK     DIVISION     AND     THB     AMEUCAN     GEOGRAPHICAL 

Society. 

The  American  Geographical  Society  is  one  of  the  few  strong  in- 
struments in  this  country  for  advancing  geographical  science.  The 
division  has  been  anxious  to  find  ways  in  which  it  might  be  of  as- 
sistance to  this  subject  and  finds  in  the  publication  of  some  of  the 
results  of  the  House  "  Inquiry  "  a  very  promising  field  of  coopera- 
tion. An  appropriation  of  $750  by  the  division  and  $1,000  by  the 
society  is  at  present  being  utilized  in  this  work,  the  specific  project  at 
present  under  way  being  the  preparation  of  general  maps  of  Africa 
showing  the  distribution  of  soil  types,  vegetation  zones,  and  land 
classification.  These  will  represent "  a  great  advance  in  accuracy  and 
detail  over  former  maps."  It  is  hoped  that  the  sale  of  these  maps  will 
provide  a  revolving  fund  for  the  publication  of  other  maps  embody- 
ing new  knowledge. 

The  society  has  recently  invited  the  cooperation  of  the  division 
in  a  project  calling  for  an  examination  and  critical  report  on  the 
condition  of  geographic  science  in  the  countries  in  Europe. 

3.  WoBK  or  Gboobapht  and  Sedimentation  Ck)icMrrrEES. 

The  committee  on  geography  is  interesting  itself  particularly  at 
the  present  time  in  bringing  about  the  production  of  a  map  of  the 
United  States  more  suitable  than  any  extant  for  plotting  the  statis- 
tics of  the  Census  Bureau  in  their  relation  to  the  physiographic 
divisions  of  the  country.  The  smallest  unit  now  employed  by  the 
bureau  is  the  county,  which  is  too  gross  to  bring  out  these  relations. 
If  a  township  map  were  available  it  would  be  of  great  value,  and  the 
division  is  heartily  seconding  the  efforts  of  the  committee  in  its  en- 
deavor to  procure  such  a  map,  especially  for  the  northeastern  United 
States  where  the  diflSculties  of  so  doing  are  less.  Already  individual 
workers  are  awaiting  the  success  of  the  project. 

The  committee  on  sedimentation  has  been  making  studies  funda- 
mental to  opening  the  way  for  broad  researches  in  sedimentation. 
In  its  recent  report  were  presented  outlines  of  studies  in  sedimenta- 
tion being  carried  on  in  the  universities  of  the  United  States,  prob^ 
lems  in  sedimentation  suggested  by  State  geologists  in  response  to  a 
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questionnaire,  a  review  of  studies  on  sediments  being  carried  on  by 
Federal  institutions,  a  bibliography  of  chemical  and  physical  re- 
searches on  sediments,  an  outline  for  the  field  description  of  sedi- 
mentary rocks,  including  suggestions  for  standardizing  color  de- 
fiK^ription,  and  a  full  outline  for  a  treatise  on  sedimentation. 

4.  Study  of  Status  of  Geology  and  Geogbaphy  in  the  United  States. 

This  study,  which  has  been  carried  on  in  the  office  more  or  less 
intensively  since  July,  1920,  was  completed  early  in  the  yeai:.  The 
completed  paper  appears  in  the  Bulletin  of  the  Geological  Society 
of  America  and  as  No.  17  of  Reprint  and  Circular  Series  of  the 
National  Research  Council. 

5.  Unpubushed  Bibuogbaphies. 

The  division  has  recently  inaugurated  a  new  project,  that  of  ob- 
taining lists  of  unpublished  bibliographies.  A  list  of  such  bibliog- 
raphies, made  available  by  publication  as  soon  as  possible,  should 
be  of  much  value  in  preventing  duplication  of  time  by  research 
students  in  the  same  field.  Responses  to  a  circular  letter  requesting 
information  have  been  generous  and  all  replies  have  been  decidedly 
sympathetic  to  the  idea.  Several  manuscript  bibliographies  of  much 
value  have  already  been  discovered  and  the  project  gives  promise  of 
meeting  a  real  need. 

Various  other  activities  of  the  division  have  been  carried  on  as 
usual.  Coordination  of  effort  and  cooperation  between  individuals 
and  organizations  have  been  fostered,  and  research  students  have 
been  put  in  touch  with  others  of  similar  interests.  Probably  at  no 
time  since  its  organization  has  the  division  been  more  successful  in 
these  types  of  activity.  The  chairman  of  the  division  has  continued 
cooperation  with  the  United  States  Board  of  Surveys  and  Maps, 
thereby  keeping  in  close  touch  with  both  Government  and  public 
naap  requirements  and  problems. 

Altogether  the  past  six  months  are  felt  to  have  marked  a  con- 
siderable advance  in  the  usefulness  of  the  division. 

DTVIBION  OF  MEDICAL  SCIENCES. 

[G.  W.  McCoy,  Chairman.} 

(For  present  personnel  see  Appendix  A.) 

Owing  to  the  splendid  cooperation  of  the  members  of  the  executive 
committee  of  the  division  of  medical  sciences,  it  has  been  possible  to 
carry  on  the  work  of  the  division  for  the  half  year  with  but  a  single 
meeting  of  the  division.  This  meeting  was  held  on  April  11  in  Wash- 
ington. The  work  of  the  year  was  reviewed  and  the  outlook  for  the 
future  carefully  canvassed. 
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It  was  the  consensus  of  opinion  of  the  members  that  while  the 
larger  projects  of  the  division  had  not  found  financial  support,  the 
formulation  of  the  projects  was  worth  the  time  and  effort  given  to  it 
since  there  resulted  the  presentation  of  detailed  plans  for  importi^t 
work,  which  plans  had  secured  the  approval  of  the  division. 

A  single  large  new  project  that  contemplated  the  investigation  of 
conditions  affecting  the  health  of  people  growing  out  of  the  prevail- 
ing undernutrition  in  central  Europe  was  formulated  by  a  committefi 
of  experts  which  met  at  Boston.  This  project  called  for  an  outlay 
of  about  $65,000  a  year  and  had  in  view  the  carrying  out  of  studies 
of  metabolism,  studies  of  epidemology,  and  infectious  diseases  and 
those  of  a  psychological  nature.  Thus  far  no  source  of  funds  his 
been  f  oimd. 

A  relatively  small  project  for  the  aiding  of  studies  in  empyema  has 
been  given  financial  aid  in  the  way  of  providing  for  financing  studies 
on  pathological  material  and  for  the  analysis  of  X-ray  findings  now 
at  the  disposal  of  research  workers  through  the  courtesy  of  the 
Surgeon  General  of  the  Army.  The  division  has  participated  in 
several  activities  jointly  with  the  division  of  anthropology  and 
psychology,  as  follows: 

1.  Conference  on  problems  of  the  welfare  of  women  and  childreo 
which  might  profitably  be  studied  in  certain  institutions  in  Wash- 
ington. 

2.  Conference  on  the  functions  of  the  semicircular  canals  with 
special  reference  to  tests  for  aviators. 

3.  Conference  between  selected  groups  of  psychologists  and  psy- 
chiatrists with  a  view  to  promoting  a  better  understanding  of  prob- 
lems that  fall  on  the  border  line  between  these  groups  of  practi- 
tioners and  if  possible  defining  the  field  of  each. 

Provision  has  been  made  for  a  conference  jointly  with  the  division 
of  biology  and  agriculture  on  contagious  abortion  of  farm  ftnimalg^ 
a  step  of  great  economic  importance,  but  related  to  the  division  of 
medical  sciences  only  by  reason  of  the  affiliation  of  the  American 
Veterinary  Association  with  the  division. 

The  chairman  represented  the  division  at  the  meeting  of  the 
Association  for  the  Advancement  of  Science  in  Chicago  in  January 
and  at  the  meeting  of  the  American  Medical  Association  in  Boston 
in  January. 

DIVISION  OF  BIOLOGT  AND  AORICUI/rUBX. 
[C.  B.  ICcCLuira^  Ohaikrmm^} 

(For  present  personnel,  see  Appendix  A.) 

The  activities  of  the  division  of  biology  and  agriculture  for  the 
first  six  months  of  the  calendar  year  1921-22  have  largely  been  a 
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continuation  of  efforts  begun  earlier.    An  analytical  review  of  these 
has  beeii  made  and  will  here  be  briefly  considered. 

1.  In  a  study  of  the  conditions  under  which  biological  and  agri- 
cultural research  is  conducted  in  this  country,  there  has  spontane- 
ously arisen  in  several  instances  the  suggestion  that  the  one  thing 
most  needed  are  research  institutes  free  from  the  obligations  of  ele- 
naentary  instruction  and  from  the  requirements  of  immediately  prac- 
tical results.  This  matter  was  considered  further  by  the  division  and 
provision  made  for  a  careful  study  of  the  problem. 

2.  Along  with  this  consideration  of  a  specific  agency  for  pro- 
moting research  there  has  come  also  in  the  case  of  several  subjects  a 
broad  survey  of  present  conditions  and  the  formulation  of  programs 
for  future  development.  Some  of  these  are  already  resulting  in 
definite  accomplishment  and  will  be  referred  to  under  other  headings. 

3.  Such  considerations  led  naturally  to  surveys  of  existing  insti- 
tutions. So  far  these  have  concerned  only  marine  biological  labora- 
tories and  inland  aquatic  laboratories.  BecentJy,  at  a  conference 
held  at  Fairport,  Iowa,  under  the  authority  of  the  Department  of 
Commerce,  one  session  was  given  to  a  consideration  of  the  develop- 
ment and  correlation  of  inland  laboratories.  This  matter  will  be 
pursued  further,  with  the  hope  that  a  system  of  stronger  institu- 
tions, concerned  in  each  case  with  special  subjects,  may  be  developed. 

4.  Discussions  of  research  conditions  led  naturally  to  the  suggestion 
of  other  agencies  for  the  promotion  of  research.  Among  these  were 
mentioned  a  bureau  of  methods,  files  of  current  problems,  standardiza- 
tion of  biological  reagents,  establishment  of  a  research  fellowship  sys- 
tem, and  assistance  to  publications.  A  committee  has  been  at  work 
for  more  than  a  year  on  the  problem  of  preparing  and  publishing 
lists  of  problems,  and  this  has  received  favorable  consideration  by  the 
division.  Efforts  to  promote  the  standardization  of  biological  re- 
agents have  not  accomplished  any  definite  results  but  will  be  con- 
tinued. The  committee  on  fellowships  made  a  definite  report  recom- 
mending the  policy  of  research  fellowships  both  for  the  promotion  of 
research  and  for  the  development  of  investigators.  It  is  hoped  that 
the  money  will  be  forthcoming  for  the  inauguration  of  such  a  system. 
Continued  efforts  to  secure  support  for  publications  have  not  yet  been 
successful.  However,  it  is  hoped  that  within  the  next  year  progress 
will  be  made  toward  the  establishment  of  a  listing  and  bibliographical 
system  imder  the  auspices  of  the  council. 

5.  The  relation  of  the  council  to  the  industries  is  a  subject  which 
has  been  constantly  up  for  study.  As  has  Jbeen  indicated  in  earlier 
reports,  the  division  has  been  instrumental  in  helping  in  the  estab- 
lidiment  of  a  Crop  Protection  Institute,  in  providing  the  American 
Institute  of  Baking  with  scientific  advice,  in  assisting  the  Mulford 
Expedition  to  South  America,  and  in  carrying  out  a  study  on  the  con- 
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tamination  of  food  products.  In  several  instances,  industrial  associa- 
tions have  approached  the  council  for  assistance  in  the  deyelopment 
of  research  agencies  and  in  carrying  out  specific  investigations.  These 
have  all  been  sympathetically  received. 

6.  One  of  the  most  difficult  problems  which  the  division  has  faced 
has  been  in  securing  assistance  for  individual  investigators.  There 
has  always  been  some  uncertainty  about  the  desirability  of  doing  this, 
but,  as  a  matter  of  trial,  several  individual  investigators  have  been  as- 
sisted. So  far  these  efforts  have  all  resulted  satisfactorily.  In  some 
instances  the  assistance  has  been  provided  by  securing  financial  sup- 
port for  the  individual  and  in  others  by  securing  from  his  institution 
relief  from  routine  work  so  that  he  might  devote  himself  to  a  speciti 
investigation. 

7.  Another  form  of  assistance  in  research  projects  considered  is 
that  of  cooperative  effort  in  the  solution  of  a  particular  problem. 
There  has  already  been  reported  the  study  of  physiological  salt  re- 
quirements of  cultivated  plants  which  is  being  continued  and  which 
promises  to  give  definite  sci^itific  and  practical  results.  There  is 
also  the  case  of  the  study  of  protein  requirements  of  animals  begun 
during  the  war.  This  has  resulted  in  an  extended  report,  a  sum- 
mary and  discussion  of  which  will  soon  be  published  by  the  council 
In  this  case  the  collaborators  will  be  free  to  publish  from  their  own 
institutions  the  detailed  results  of  their  investigations,  while  the 
council,  through  the  chairman  of  the  committee,  will  publish  the 
digest  and  summary.  The  cooperative  study  under  the  direction  of 
the  committee  on  forestry  is  proceeding  actively  and  it  is  anticipated 
that  valuable  results  will  soon  be  ready  for  publication. 

Naturally  such  cooperative  investigations  suggested  themselves 
in  relation  to  large  comprehensive  .problems  where  the  time  and 
training  of  the  individual  investigator  is  not  sufficient  to  enable  him 
to  accomplish  the  work  desired.  It  would  appear  that  in  such  cases 
as  this  the  promotion  of  cooperative  investigations  should  be  one  of 
the  most  valuable  features  of  the  counciFs  work.  Among  such  sug- 
gested investigations  are  those  upon  the  conservation  of  meadows  and 
pastures,  oceanographic  studies,  and  ecological  study  of  the  air. 
These  are  all  under  consideration  and  a  committee  has  been  provided 
for  the  last  mentioned.  The  Ecological  Society  of  America  has  t 
large  committee  which  is  making  a  study  of  existing  areas  of  the 
country  which  it  is  desired  to  preserve  for  future  biological  study  in 
an  undisturbed  condition.  This  committee  has  been  actively  at  work 
for  some  time  but  its  efforts  have  been  crippled  by  a  lack  of  financial 
support.  Accordingly,  on  recommendation  of  the  division  of  biology 
and  agriculture,  the  council  has  provided  money  for  the  further 
prosecution  of  the  work  of  this  committee. 
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8.  It  was  the  hope  that  in  establishing  the  council  a  definite  means 
would  be  provided  for  better  mutual  understandings  between  work- 
ers in  different  fields  of  science.  The  various  divisions  of  the  council 
were  set  up  so  as  to  bring  together  the  most  nearly  related  sciences, 
thus  providing  for  intimate  association,  and  then  means  within  the 
council  were  provided  for  contacts  between  representatives  of  these 
groups  of  science.  The  large  amount  of  time  required  for  organiza- 
tion within  the  divisions  and  for  the  council  as  a  whole  has  in  a  way 
prevented  the  full  development  of  relations  between  these  different 
divisions.  However,  in  several  instances  our  division  has  entered 
into  cooperation  with  the  others  of  the  council.  There  may  be  men- 
tioned here  the  work  with  the  division  of  research  extension  in  form- 
ing the  Crop  Protection  Institute  and  in  providing  the  advisory 
board  for  the  American  Institute  of  Baking.  Recently  there  has 
been  occasion  for  cooperation  with  the  engineering  division  and  the 
division  of  chemistry  and  chemical  technology  in  developing  a  project 
for  the  study  of  the  marine  borer  in  San  Francisco  Bay.  With  the 
cooperation  of  the  division  of  physical  sciences,  also,  there  is  arranged 
a  conference  on  biophysics  to  be  held  at  Woods  Hole  this  summer. 
Outside  of  the  council  the  particular  contact  of  the  division  has  been 
with  the  United  States  Department  of  Agriculture. 

9.  One  of  the  most  valuable  features  of  the  counciPs  organization 
is  the  opportunity  which  it  gives  for  bringing  together  groups  of  in- 
dividuals particularly  interested  in  some  subject.  Such  conferences 
are  essential  to  the  full  understanding  of  a  problem  and  for  the 
mutual  adaptations  between  individuals  required  for  their  successful 
prosecution.  Reference  has  already  been  made  in  previous  reports 
to  such  conferences  upon  the  condition  of  science  in  the  Philippines, 
to  conferences  of  committees  on  agronomy,  horticulture,  food  and 
nutrition,  fertilizers,  and  phytopathology.  At  the  present  time,  in 
cooperation  with  the  division  of  medical  sciences,  arrangements  are 
being  made  for  similar  conferences  upon  the  very  serious  animal 
disease  called  contagious  abortion. 

10.  Another  form  of  outside  contact  is  with  organizations  having 
•purposes  similar  to  the  council.  Reference  has  already  been  made  to 
the  Second  International  Eugenics  Congress  to  be  held  in  New  York 
in  September  of  this  year.  This  is  now  well  organized  and  gives 
promise  of  being  very  successful.  The  Sigma  Xi  Society  is  an 
organization  in  universities  devoted  to  the  promotion  of  scientific 
research.  For  a  number  of  years  it  has  had  under  consideration  a 
plan  to  establish  a  system  of  research  fellowships.  Lack  of  financial 
support  has  made  this  difficult  to  start,  and  so  the  council  voted  a 
small  ^um  of  money  to  get  this  under  way.  Already  this  has  re- 
sulted in  the  collection  of  a  sufficient  sum  of  money  to  establish  at 
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least  two  research  fellowships  comparable  to  those  in  physics  and 
chemistry  under  the  research  fellowship  board  of  the  council.  The 
Marine  Biological  Laboratory  at  Woods  Hole  is  an  outstanding  ex- 
ample of  cooperative  effort  within  a  scientific  group,  and  because  of 
this  the  council  has  lent  its  support  in  an  effort  to  increase  ti\e 
facilities  of  the  laboratory.  While  no  definite  results  have  been  ob- 
tained as  yet,  there  is  reason  to  believe  that  eventually  we  should  be 
able  to  assist  this  national  cooperative  laboratory. 

11.  The  results  of  the  war  have  placed  upon  American  science  in- 
creased responsibilities,  especially  in  the  matter  of  the  publication 
of  scientific  work.  Continued  efforts  have  been  made  to  assist  in 
this  matter,  and  the  council  has  contributed  directly  to  the  support 
of  Botanical  Abstracts.  Also  it  has  made  a  small  contribution  to  the 
Wistar  Institute  at  Philadelphia  to  assist  in  the  wider  dissemination 
of  certain  zoological  and  anatomical  journals  which  it  published  in 
the  desire  to  extend  more  widely  the  influence  of  American  biology 
and  also  to  promote  international  good  will  by  placing  these  journals 
for  a  time  free  of  charge  in  laboratories  where  they  would  not  other- 
wise go. 

12.  It  was  hoped  that  the  establishment  of  the  National  Research 
Council,  representing  the  scientific  forces  of  the  country,  would  pro- 
vide a  definite  agency  for  giving  expression  to  the  collective  judg- 
ments of  scientific  groups.  In  a  measure  the  success  of  the  council 
would  be  in  the  degree  to  which  it  was  appealed  to  for  an  expression 
of  such  group  judgments.  Already  there  is  satisfactory  evidence  that 
the  council  is  thus  reconmiending  itself.  Through  the  division  of 
biology  and  agriculture  it  has  been  asked  to  express  its  judgment 
upon  a  number  of  important  scientific  projects  which  have  sou^t 
financial  support  from  different  foundations. 

DIVISION    OP    ANTHROPOIiOOT    AND    PSYCHOLOGY. 

[Clabk  Wisslbs^  Ohairmtm.] 

(For  present  personnel,  see  Appendix  A.) 

This  division  has  initiated  a  number  of  important  conferences, 
two  of  which  were  held  during  the  period— one  conference  on  vesti- 
bular research  and  one  on  the  relation  of  psychology  to  medical 
practice.  Both  were  financed  by  an  appropriation  from  the  council 
amounting  in  the  aggregate  to  $1,150. 

The  former  revealed  a  distinct  need  for  a  standing  committee, 
which  was  later  authorized  by  the  council  As  now  organized  this 
conrniittee  comprises  the  leading  investigators  in  this  field,  all  of 
whom  are  actually  engaged  in  research.  For  the  support  of  these 
investigations  the  council  has  appropriated  $1,400.  Mention  should 
also  be  made  of  the  generosity  of  the  University  of  California  in 
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appropriating  $400  for  vestibular  investigations  by  its  representa- 
tive on  the  committee.  A  number  of  other  institutions  have  signified 
their  intention  to  cooperate  in  the  near  future.  The  ultimate  objec- 
tive of  the  research  is  an  understanding  of  the  nervous  mechanism 
by  which  equilibrium  of  the  pilot  of  an  airplane  is  maintained. 

The  conference  on  the  relations  of  psychology  to  medicine  was 
attended  by  six  representatives  of  the  medical  profession  and  an 
equal  number  of  psychologists,  and  concerned  itself  with  the  psycho- 
logical training  in  medical  schools  and  the  legal  status  of  psycho- 
logical advisers  and  practitioners.  This  proved  a  very  successful 
conference  and  promises  to  make  for  progress  in  this  important 
problem. 

During  the  interval  the  division  was  called  upon  to  consider  a 
number  of  extensive  plans  for  research  and  make  recommendations 
on  the  same.  Since  several  of  these  requests  referred  to  problems 
of  fundamental  importance,  the  division  was  able  to  render  a  real 
service. 

The  project  for  the  prediction  of  success  of  students  entering 
higher  institutionis  was  completed  during  the  period,  $500  having 
been  appropriated  by  the  council  last  year  for  that  purpose.  The 
project  for  the  encouragement  of  research  talent  was  taken  up  by 
the  division  of  educational  relations  and  will  be  reported  under  that 
head.  The  encouragement  of  State  archaeological  surveys  has  pro- 
ceeded under  the  direction  of  the  special  committee  on  that  subject. 
Progress  has  been  made  in  Indiana,  Michigan,  Iowa,  and  Illinois,  the 
chairman  of  the  division  having  held  conferences  with  representa- 
tives from  these  States. 

The  annual  meeting  of  the  division  was  held  on  April  22,  1921. 

APPENDIX  A. 

OFFIOERB.   KEXBERS,   AKD   COMMITTEES. 

Officers  ane  Executive  Board. 

OFFICERS. 

Honorary  chairman,  (Jeorge  B.  Hale,  director  of  tlie  Mount  Wilson  Observa- 
tory, Carnegie  Institution  of  Wasliington,  Pasadena,  Calif. 

Chairman,  H.  A.  Bumstead,^  professor  of  physics  and  director  of  the  Sloane 
Physical  Laboratory,  Yale  University,  New  Haven,  Conn. 

First  vice  chairman,  Charles  D.  Walcott,  Secretary  of  the  Smithsonian  In- 
stitution ;  president  of  the  Academy  of  Sciences,  Washington,  D.  C. 

Second  vice  chairman,  Gano  Dunn,  president  of  the  J.  G.  White  Engineering 
Corporation,  43  Exchange  Place,  New  York  City. 

Third  vice  chairman,  R.  A.  Milliljan,  professor  of  physics,  University  of 
Chicago,  Chicago,  111. 

>  Deceased, 
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Permanent  secretary,  Vernon  Kellogg,  National  Research  Council,  Wash- 
ington, D.  C. 

Treasurer,  F.  L.  Ransome,  geologist  in  charge,  section  of  metalliferous  de- 
posits, United  States  Geological  Survey;  treasurer  of  the  National  Academy 
of  Sciences,  Washington,  D.  C. 

By  reciprocal  arrangement  with  the  Engineering  Foundation — 

Assistant  secretary,  Alfred  D.  Fllnn,  secretary  of  the  Engineering  Founda- 
tion, 29  West  Thirty-ninth  Street,  New  York  City. 

Executive  Boabo. 

Chairman,  H.  A.  Bumstead.^ 

MEMBERS  EX  OFFICIO. 

Officers  of  the  council. 

President  of  the  National  Academy  of  Sciences,  Charles  D.  Walcott,  Secretary 
of  the  Smithsonian  Institution,  Washington,  D.  C. 

Home  secretary  of  the  National  Academy  of  Sciences,  C.  O.  Abbot,  director  of 
the  Atrophysical  Observatory,  Smithsonian  Institution,  Washington,  D.  C. 

President  of  the  American  Association  for  the  Advancement  of  Science, 
Eliakim  H.  Moore,  professor  of  mathematics,  University  of  Chicago,  Chicago,  IlL 

Past  chairmen  of  the  National  Research  Council :  George  E.  Hale,  director  of 
the  Mount  Wilson  Observatory,  Carnegie  Institution  of  Washington,  Pasadena, 
Calif. ;  John  C.  Merriam,  president  of  the  Carnegie  Institution  of  Washington, 
Washington,  D.  C. ;  James  R.  Angell,  president  of  the  Carnegie  Corporation,  522 
Fifth  Avenue,  New  York  City. 

Chairmen  of  the  divisions  of  general  relations. 

Chairmen  and  vice  chairmen  of  the  divisions  of  science  and  technology. 

MEMBEBS   AT  LABOB. 

Edward  D.  Adams,  vice  chairman  of  the  Engineering  Foundation,  71  Broad- 
way, New  York  City. 

John  J.  Carty,  vice  president  of  the  American  Telephone  &  Telegraph  Co.,  195 
Broadway,  New  York  City. 

Oano  Dunn,  president  of  the  J.  Q.  White  Engineering  Corporation,  43  Exchange 
Place,  New  York  City. 

Van  H.  Manning,  director  of  the  division  of  research,  American  Petroleum  In- 
stitute, 15  West  Forty-fourth  Street,  New  York  City. 

R.  A.  Millikan,  professor  of  physics.  University  of  Chicago,  Chicago,  III. 

A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Technology, 
Pasadena,  Calif. 

Raymond  Pearl,  professor  of  biometry  and  vital  statistics,  Johns  Hof^ins  Uni- 
versity, Baltimore,  Md. 

M.  I.  Pupin,  professor  of  electro-mechanics,  Columbia  University,  New  York 

aty. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washing- 
ton, D.  C. 

C.  P.  Townsend,  patent  attorney,  Washington,  D.  C. 

William  H.  Welch,  director  of  the  School  of  Hygiene  and  Public  Health,  Johns 
Hopkins  University,  Baltimore.  Md. 

R.  S.  Woodward,  trustee  of  the  Carnegie  Institution  of  Washington,  Washing- 
ton, D.  C. 


^Deceased. 
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ADMINISTBATTVE  COMMITTEES  OF  THE  COtJNCH- 

Committee  on  budget  (Joint  committee  with  National  Academy  of  Sciences) : 
Chairman,  Charles  D.  Walcott ;  H.  A.  Bumstead,*  F.  L.  Ransome. 

Committee  on  building  plans  (Joint  committee  with  National  Academy  of 
Sciences) :  Chairman,  George  E.  Hale ;  H.  A.  Bumstead,^  Gano  Dunn,  H.  B. 
Howe,  Vernon  Kellogg,  John  C.  Merriam,  R.  A.  Millikan,  A.  A.  Noyes,  Augustus 
Trowbridge,  Charles  D.  Walcott,  with  H.  S.  Pritchett  In  an  advisory  capacity, 
representing  the  Carnegie  Corporation. 

Committee  on  building  stone  with  reference  to  new  building  (Joint  committee 
with  National  Academy  of  Sciences) :  Chairman,  Charles  D.  Walcott;  H.  A. 
Bumstead,^  Vernon  Kellogg,  John  C.  Merriam. 

Committee  on  finance :  Chairman,  H.  A.  Bumstead  ;*  John  J.  Carty,  Gano  Dunn, 
George  E.  Hale,  H.  E.  Howe,  Vernon  Kellogg,  John  C.  Merriam. 

Committee  on  organization  and  budget :  Chairman,  H.  B.  Howe ;  VemOn  Kel- 
logg, F.  L.  Ransome. 

Project  committee :  Chairman,  H.  A.  Bumstead  ;*  Vernon  Kellogg,  F.  L.  Ran- 
some. 

Promotion  committee :  Chairman,  H.  B.  Howe ;  Paul  Moore. 

Committee  on  publication:  Chairman,  Robert  M.  Yerkes;  H.  A.  Bumstead,* 
Vernon  Kellogg. 

Committee  on  publicity :  Chairman,  Vernon  Kellogg ;  H.  B.  Howe,  Robert  M. 
Yerkes. 

TECHNICAL  COMMrTTEES  OF  THE  COUNCIL. 

Committee  to  confer  with  committee  of  American  Association  for  the  Advance- 
ment of  Science  on  bibliography :  Chairman,  Robert  M.  Yerkes ;  Vernon  Kellogg, 
C.  E.  McClung. 

Committee  on  conservation  of  natural  resources :  Chairman,  John  C.  Merriam ; 
J.  McKeen  Cattell.  John  M.  Clarke,  Vernon  Kellogg,  C.  B.  McClung. 

Committee  to  consider  various  phases  of  industrial  research :  Chairman,  Gano 
Dunn ;  Comfort  A.  Adams,  John  J.  Carty,  George  E.  Hale,  H.  E.  Howe. 

Committee  on  Federal  grants  for  research:  Chairman,  Vernon  Kellogg;  John 
J.  Carty,  Gano  Dunn,  S.  W.  Stratton,  Charles  D.  Walcott,  Robert  M.  Yerkes  . 

Committee  on  industrial  personnel  research:  Chairman,  H.  A.  Bumstead;* 
secretary,  Alfred  D.  Fllnn;  Comfort  A.  Adams,  James  R.  Angell,  W.  V.  Bing- 
ham, S.  P.  Capen,  H.  E.  Howe,  Greorge  W.  McCoy,  Beardsley  Ruml,  Robert  M. 
Yerkes. 

Committee  on  Patent  Office:  Chairman,  L.  H.  Baekeland,  honorary  professor 
of  chemical  engineering,  Ck>lumbia  University,  New  York  City;  secretary, 
Edwin  J.  Prindle,  111  Broadway,  New  York  City;  W.  F.  Durand,  Thomas 
Ewing,  Frederick  P.  Fish,  Reid  Hunt,  R.  A.  Millikan,  M.  I.  Pupin,  S.  W. 
Stratton,  C.  P.  Townsend. 

Committee  on  proposed  Journal  of  scientific  instruments:  Chairman,  Au- 
gustus Trowbridge;  H.  B.  Howe,  Robert  M.  Yerkes,  Gano  Dunn. 

Trustees  for  the  publication  of  critical  tables  of  physical  and  chemical  con- 
stants: Chairman,  Hugh  K.  Moore,  manager  of  the  research  laboratory.  Brown 
Co.,  Berlin,  N.  H.;  George  P.  Adamson,  H.  E.  Howe,  Edward  P.  Hyde,  Julius 
StiegUtz. 

editorial  board  for  publication  of  critical  tables  of  physical  and  chemical 
constants:  G.  K.  Burgess,  Saul  Dushman,  John  Johnston,  C.  E.  K.  Mees,  C.  B. 
Mendenhall,  R.  B.  Moore. 
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Executive  committee  of  the  American  Geophysical  Union  (acting  alBo  as 
the  American  section  of  the  International  Greodetic  and  Geophysical  Union): 
Chairman,  William  Bowie,  Chief  of  the  Division  of  Geodesy,  United  States 
Coast  and  Greodetic  Survey,  Washington,  D.  C;  L.  A.  Bauer,  F.  6.  Cottrdl, 
Arthur  L.  Day,  W.  J.  Humphreys,  G.  W.  Littlehales,  C.  F.  Marvin.  E.  B. 
Mathews,  C.  E.  McClung,  R.  A.  Millikan,  H.  F.  Reid,  Augustus  Trowbridge, 
H.  S.  Washington. 

Representative  of  the  National  Research  Council  In  tlie  Crop  Protection  Insti- 
tute, H.  E.  Howe,  chairman  of  the  division  of  research  extension.  National 
Research  Council,  Washington,  D.  C. 

Representatives  of  the  Council  on — 

Editorial  Board  of  Proceedings  of  National  Academy  of  Sciences:  Memb^ 
of  the  executive  committee,  Vernon  Kellogg;  members  of  the  editorial  board, 
the  chairman  and  permanent  secretary  of  the  Council,  C.  A.  Adams,  F.  G. 
Cottrellf  C.  B.  McClung,  E.  B.  Mathew,  G.  W.  McCoy,  R.  A.  Millikan,  F.  L. 
Ransome,  Augustus  Trowbridge,  R.  M.  Yerkes. 

Board  of  trustees  of  Science  Service:  George  E.  Hale,  Vernon  Kellogg, 
R.  M.  Yerkes. 

DIYISIOKS  OF  THE  OOTTKOZL. 

I.  Division  of  Federal  Relations. 

Chairman,  Charles  D.  Walcott. 
Vice  chairman,  C.  L.  Alsberg. 
Secretary,  Augustus  Trowbridge. 

EXECUTIVE   COMMITTEE. 

Chairman,  C.  L.  Alsberg;  Charles  D.  Walcott;  Col.  Colden  L'H.  Rug^es. 
George  Otis  Smith,  S.  W.  Stratton,  Augustus  Trowbridge. 

MEMBERS    OF   THE    DIVISION. 
EX    OFFICIO. 

Robert  M.  Yerkes,  chairman,  Research  Information  Service,  National  Re- 
search Council,  Washington,  D.  C. 

The  President  of  the  United  States,  on  the  recommendation  of  the  president 
of  the  National  Academy  of  Sciences,  acting  as  chairman  of  the  division  of 
Federal  relations  of  the  National  Research  Council,  has  designated  the  follow- 
ing representatives  of  the  various  departments  to  act  as  members  of  this 
division : 

DEPARTMENT  OF  STATE. 

Wilbur  J.  Carr,  Director  of  the  Consular  Service. 

DEPARTMENT    OF    THE    TREASURY. 

J.  W.  Schereschewsky,  Assistant  Surgeon  General,  Public  Health  Service. 

DEPARTMENT    OF    WAR. 

Lieut.  Col.  Edward  T.  Donnelly,  General  Staff,  United  States  Army. 
Brig.  Gen.  Dennis  E.  Nolan,  General  Staff,  Director  of  the  Military  Intelligence 
Division,  United  States  Army. 
Col.  Clarence  H.  McNeil,  Coast  Artillery,  United  States  Army, 
Col.  Joseph  S.  Siler,  Medical  Corps,  United  States  Army. 
Lieut  CoL  Clarence  O.  Sherrill,  Engineer  Corps,  United  States  Army. 
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Ck)l.  Colden  L*H.  Buggies,  Ordnance  Department,  United  States  Army. 
Maj.  Gen.  George  O.  Squier,  Chief  Signal  Officer,  United  States  Army. 
Maj.  Byron  Q.  Jones,  Air  Service,  United  States  Army. 

Brig.  Gen.  A.  A.  Fries,  Chief  of  th^  Chemical  Warfare  Service,  United  States 
Army. 

•  DEPARTMENT    OF   JUSTICE. 


OEPAETMBNT  OF  THE   NAVT. 

,  Intelligence  Division,  Office  of  Naval  Operations,  United  States 

Navy. 

Rear  Admiral  J.  A.  Hoogewerff,  Superintendent  of  the  Naval  Observatory, 
Bureau  of  Navigation,  United  States  Navy. 

Rear  Admiral  O.  W.  Parks,  Chief  of  the  Bureau  of  Yards  and  Docks,  United 
States  Navy. 

Capt.  C.  C.  Bloch,  Acting  Chief  of  the  Bureau  of  Ordnance,  United  States 
Navy. 

Rear  Admiral  D.  W.  Taylor,  Chief  Constructor  of  the  Navy  and  Chief  of  the 
Bureau  of  Construction  and  Repair,  United  States  Navy. 

Rear  Admiral  R.  S.  Griffin,  Chief  of  the  Bureau  of  Engineering,  United  States 
Navy. 

Rear  Admiral  Edward  R.  Stitt,  Surgeon  General  and  Chief  of  the  Bureau  of 
Medicine  and  Surgery,  United  States  Navy. 

DEPARTMENT   OF  THE    INTERIOR. 

William  A.  Rinnan,  classification  examiner,  Patent  Office. 

,  Bureau  of  Education. 

George  Otis  Smith,  Director  of  the  Geological  Survey. 
A.  P.  Davis,  Director  of  the  Reclamation  Service. 
H.  Foster  Bain,  Director  of  the  Bureau  of  Mines. 

DEPARTMENT  OF  AGRICULTURE. 

C.  F.  Marvin,  Chief  of  the  Weather  Bureau. 
J.  R.  Mohler,  Chief  of  the  Bureau  of  Animal  Industry. 

Karl  F.  Kellerman,  physiologist  and  Associate  Chief  of  the  Bureau  of  Plant 
Industry. 

E.  H.  Clapp,  assistant  forester,  Forest  Service. 

C.  L.  Alsberg,  Chief  of  the  Bureau  of  Chemistry. 

Milton  Whithey,  Chi^  of  the  Bureau  of  Soils. 

L.  O.  Howard,  entomologist  and  Chief  of  the  Bureau  of  Entomology. 

E.  W.  Nelson,  biologist  and  Chief  of  the  Bureau  of  Biological  Survey. 

T.  H.  MacDonald,  Chief  of  the  Bureau  of  Public  Roads. 

POST   OFFICE    DEPARTMENT. 


DEPARTMENT  OF  COMMERCE. 

Joseph  A.  Hill,  chief  statistician,  Bureau  of  the  Census. 

S.  W.  Stratton,  Director  of  the  Bureau  of  Standards. 

Hugh  M.  Smith,  commissioner,  Bureau  of  Fisheries. 

William  Bowie,  Chief  of  the  Division  of  Geodesy,  Coast  and  Geodetic  Survey. 

DEPARTMENT  OF  LABOR. 

Eth^bert  Stewart,  commissioner.  Bureau  of  Labor  Statistics. 
•—22 6 
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SMITHtONIAM  INSTITUTION. 

Charles  D.  Walcott,  Secretary  of  the  Smithsonian  Institution  and  pre^dcnt 
of  the  National  Academy  of  Sciences,  Washington,  D.  C. 

COMMITTEKS. 

Committee  on  relations  between  scientific  agencies  in  State  and  Federal  Gor- 
emments  (joint  committee  with  division  of  States  relations)  :  Chairman  of 
the  secticm  of  the  division  of  Federal  relations  and  chairman  of  the  joint  com- 
mittee, £.  W.  Allen,  Chief  of  the  Office  of  Experiment  Stations,  United  States 
Department  of  Agriculture,  Washington,  D.  C. 

Committee  on  scope  of  government  service :  Chairman,  C.  L.  Alsberg. 

II.  DnisioN  OF  Foreign  Relatioks. 

Chairman,  R.  A.  Mlllikan. 
Vice  chairman,  Wilbur  J.  Carr. 
Vice  chairman,  H.  A.  Bumstead/ 

EXKCUTIVE  COMMITTKB. 

Chairman,  R.  A.  Millikan;  vice  chairmen,  Wilbur  J.  Carr  and  H.  A.  Bum- 
stead  ;*  William  Bowie,  Vernon  Kellogg,  John  C.  Merrlam,  W.  S.  Thayer. 

MEMBERS  OF  THE   DIVISION. 
WATIONAL  A.CADBMT  OF  SCUNCBS^  BX  OmCIO. 

Charles  D.  Walcott,  president  of  the  National  Academy  of  Sciences;  Secre- 
tary of  the  Smithsonian  Institution,  Washington,  D.  C. 

R.  A.  Millikan,  foreign  secretary  of  the  National  Academy  of  Sciences,  pro- 
fessor of  physics,  University  of  Chicago,  Chicago,  111. 

A.MBRICAN  ASSOCIATION  POB  THB  ADVANCEMENT  OF  SCIBNCB. 

Burton  E.  Livingston,  professor  of  plant  physiology  and  director  of  laboratory 
of  plant  physiology,  Johns  Hopkins  University;  permanent  secretary  of  the 
American  Association  for  the  Advancement  of  Science,  Washington.  D.  C 

AMEBICAN    ACADEMY   OF    ABTS    AND    8CTBNCB8. 

A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Technology. 
Pasadena,   Calif. 

AMBBICAN   FHILOaOPHICAL   80CIBTT. 

Henry  Fairfield  Osborn,  president  of  the  trustees  of  the  American  Museum  of 
Natural  History,  New  York  City. 

DEPABTMBNT    OF    STATB. 

Wilbur  J.  Carr,  Director  of  the  Consular  Service,  United  States  Department 
of  State,  Washington,  D.  C. 

INTERNATIONAL   ASTBONOM ICAL   DNUnf. 

W.  W.  Campbell,  vice  president  of  the  Internatioiial  Astronomical  Union: 
chairman  of  the  executive  committee  of  American  section;  director  of  lick 
Observatory,  University  of  California,  Mount  Hamilton,  Calif. 
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XlfTBBKATIONAL  GBODBTIC  AND  OXOPBT8ICAL  UNION. 

Wiinam  Bowie,  president  of  the  section  on  geodesy,  International  Geodetic  and 
Geophysical  Union ;  chairman  of  the  American  Geophysical  Union ;  chairman  of 
the  section  on  geodesy ;  Chief  of  the  Division  of  Geodesy,  United  States  Coast 
and  Geodetic  Survey.  Washington,  D.  C. 

C.  F.  Marvin,  secretary  of  the  section  on  meteorology,  International  Geodetic 
and  Geophysical  Union ;  chairman  of  the  section  on  meteorology,  American  Geo- 
physical Union ;  Chief  of  the  United  States  Weather  Bureau,  Washington,  D.  C. 

Louis  A.  Bauer,  secretary  of  the  section  on  terrestrial  magnetism  and  elec- 
tricity. International  Geodetic  and  Geophysical  Union;  vice  chairman  of  the 
Amtfican  Geophysical  Union ;  c^iairman  of  the  section  on  terrestrial  magnetism 
and  electricity ;  director  of  the  department  of  terrestrial  magnetism,  Carnegie' 
Institution  of  Washington,  Washington,  D.  C. 

G.  W.  Littlehales.  member  of  the  executive  committee,  section  on  physical 
oceanography.  International  Geodetic  and  Geophysical  Union ;  chairman  of  the 
section  on  physical  oceanography,  American  Geophysical  Union;  hydrographic 
engineer.  United  States  Hydrographic  Office,  Washington,  D.  C. 

H.  S.  Washington,  vice  president  of  the  section  on  volcanology.  International 
Geodetic  and  Geophysical  Union;  chairman  of  the  section  on  volcanology. 
American  Geophysical  Union;  petrologist.  Geophysical  Laboratory,  Carnegie 
Institution  .of  Washington,  Washington,  D.  C. 

INTSBNATIONAL    UNION    OF  PUBB    AND    APPLISD    CHBMISTBT. 

F.  G.  Cottrell,  chairman  of  the  division  of  chemistry  and  chemical  technology, 
National  Research  Council.  Washington,  D.  C. 

INTBBNATtONAL   MATHSMATICAI.   UNION. 

Li.  E.  Dickson,  professor  of  mathematics.  University  of  Chicago,  Chicago,  IlL 

INTBENATIONAL    UNION    OF    SCnBNTIFIC    RADIO   TBLBGRAPHT. 

Louis  Austin,  head  of  United  States  Naval  Radio  Research  Laboratory,  WacAi* 
iiifi:ton,  D.  C. 

INTBSNATIONAL    BUREAU    OF    WBIOHT8    AND    MBASURB8. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washing- 
ton, D.  C. 

INTERNATIONAL    STANDABDIZATIOX    COMMISSION. 

Comfort  A.  Adams,  chairman  of  the  American  committee ;  Lawrence  professor 
of  engineering.  Harvard  University;  chairman  of  the  division  of  engineering, 
National  Research  Council,  29  West  Thirty-ninth  Street,  New  York  City. 

INTERNATIONAL  EI.BCTROTECUNICAL  COMMISSION. 

C.  O.  Mailloux,  president  of  the  United  States  NaUonal  Committee,  111  Fifth 
Avenue.  New  York  City. 

INTERNATIONAL    COMMISSION    ON    ILLUMINATION. 

Edward  P.  Hyde,  Nela  Research  Laboratory,  General  Electric  Co.,  Nela  Park, 
Cleveland,  Ohio. 

BX   OFFICIO. 

Ohairman  of  the  National  Research  Council  and  chairmen  of  all  divisions. 
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MEMBBBB    AT   LAEGS. 

H.  A,  Bumstead,^  professor  of  physics  and  director  of  the  Sloane  PbsyslctI 
Laboratory,  Yale  University ;  chairman  of  the  National  Research  Council,  Wa^ 
Ington,  D.  C. 

Herbert  Hoover,  Secretary  of  Commerce ;  trustee  of  Leland  Stanford  Junior 
University,  Stanford  University,  Calif. 

Elihu  Root  31  Nassau  Street,  New  York  City. 

W.  S.  Thayer,  professor  of  clinical  medicine,  Johns  Hopkins  UnivositT, 
Baltimore,  Md. 

COMUITTBB. 

Committee  on  Padflc  Investigations:  Chairman,  H.  B.  Gregory,  SiUimtB 
professor  of  geology,  Yale  University,  New  Haven,  Conn. 

III.  Division  of  Statbs  Relations. 

Chairman,  John  C.  Merriam. 
Secretary,  Albert  L.  Barrows. 

executive  committeb. 

Chairman,  John  C.  Merriam ;  Frank  W.  DeWolf,  Vernon  Kellogg,  A.  F.  Wood& 

MEMBERS    OF    THE    DIVISION. 

John  C.  Merriam,  president  of  the  Carnegie  Institution  of  Washington, 
Washington,  D.  C. 

DITIBION    OF  MDUCATIONAL   BELATI0N8. 

Vernon  Kellogg,  chairman  of  the  division,  National  Research  Council,  Wadi- 
Ington,  D.  a 

DITIBION  OF  RB8BABCH  KXTBNBIOir. 

H.  E.  Howe,  chairman  of  the  division.  National  Research  Council,  Washing- 
ton, D.  C. 

BBBBABCH    INFOBMATION    SBBVICB. 

Edwin  F.  Gay,  president  of  New  York  Evening  Post  (Inc.),  New  York  City. 

DIYISIOlt    OF  PHYSICAL    8CIENCB8. 

Ernest  Merritt,  professor  of  physics  and  head  of  the  department  of  physics. 
Cornell,  University,  Ithaca,  N.  Y. 

DIVIBION    OF  ■XOINBBBINO. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Wash- 
ington, D.  C. 

DIVISION   OF  CREMISTBT  AND  CHEMICAL  TECHNOLOGY. 

Wilder  D.  Bancroft,  professor  of  physical  chemistry,  Cornell  University. 
Ithaca.  N.  Y. 

DIVISION   OF  GBOLOGY  AND  OEOOBAPHY. 

E.  B.  Mathews,  chairman  of  the  division ;  professor  of  mineralogy  and  petrof* 
raphy,  Johns  Hopkins  University ;  State  geologist  of  Maryland ;  director  of  tbe 
State  weather  service,  Baltimore,  Md. 
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DITIBION  09  mDICAL  BCIBVCM. 

T.  C.  Vanglian,  professor  of  hygiene  and  physiological  chemistry,  and  dean 
of  the  medical  school  University  of  Michigan,  Ann  Arbor,  Mich. 

DIVISION  or  BIOLOOT  AND  AOBICULTUBB. 

A.  F.  Woods,  president  of  the  University  of  Maryland,  College  Park,  Md, 

DIVISION   OF   ANTHftOPOLOOT    AND  PSTCHOLOGT. 

J.  Walter  Fewkes,  chief  of  the  Bureau  of  American  Bthnology^  Smithsonian 
Institution,  Washington,  D.  O. 

ASSOCIATION    OF   AMUUCAN    STATI  GNOLOOIST8. 

Frank  W.  DeWolf,  State  geologist  of  Illinois,  Urfoana,  IlL 

SOCISTT  OF  AMERICAN  FOEBSTBSS. 

Hugh  P.  Baker,  secretary-treasurer  of  the  American  Paper  and  Pulp  Asso- 
ciation, 18  East  Forty-first  Street,  New  York  City. 

AMERICAN  ASSOCIATION   OF   STATE    HIGHWAY   OFFICIALS. 

Paul  D.  Sargent,  chief  engineer,  highway  commission,  Augusta,  Me. 

MEMBERS    AT   LARGE. 

B.  A,  Birge,  president  of  the  University  of  Wisconsin,  Madison,  Wis. 

John  M.  Clarke,  State  geologist  and  paleontologist;  director  of  tlie  State 
museum,  Education  Building,  Albany,  N.  Y. 

H.  B.  Gregory,  Silliman  professor  of  geology,  Yale  University ;  superintendent 
of  the  geological  and  natural  history  survey  of  Connecticut,  New  Haven,  Conn. 

Van  H.  Manning,  director  of  the  division  of  research,  American  Petroleum 
Institute,  15  West  Forty-fourth  Street,  New  York  City. 

T.  S.  Palmer,  expert  in  game  conservation.  United  States  Biological  Survey, 
Washington,  D.  C. 

James  A.  B.  Scherer,  Pasadena,  Calif. 

Henry  Suzzallo,  president  of  the  University  of  Washington,  Seattle^  Wash. 

COMMITTEE. 

Committee  on  relations  between  scientific  agencies  in  State  and  Federal  Gov- 
ernments (Joint  committee  with  division  of  Federal  relations) :  Chairman  of 
the  section  of  the  division  of  States  relations,  Vernon  Kellogg. 

lY.  Division  of  Bduoational  Rdations. 

Chairman,  Vernon  Kellogg. 
Secretary,  Albert  L.  Barrows. 

EXECUTIVE  coicinrncE. 

Chairman,  Vernon  Kellogg^  S.  P.  Capen,  Donald  J.  Cowling,  Graham  Edgar, 
Abraham  Flexner,  A.  Ross  Hill,  John  C.  Merriam,  A.  F.  Woods. 

MEMBERS  OF  THE  DIVISION. 

Vernon  Kellogg,  permanent  secretary  of  the  National  Research  Council, 
Washington,  D.  C. 

AMBRICAN  ASSOCIATION  OF  LAND  OEANT  COLLEOBS. 

A.  F.  Woods,  president  of  the  University  of  Maryland,  College  Park,  Md. 
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▲MBRtCAir    ▲MOCUTION    dw   UKr?maiTT    PB0FBB80R8. 

B.  W.  Browm,  profesBor  of  BULthematics,  Tale  University,  New  Haveii,  Oonn. 

AltBKICAW  COUNCIL  OK  KDCCATION. 

S.  P.  Gapen,  director  of  the  American  Council  on  Education,  Washington, 
D.  0. 

ASROOIATIOM    OF   AMSUGAN   COLLaOBB. 

Donald  J.  Ck>wling,  president  of  Garleton  College,  Northfleld,  Minn. 

ASSOCIATION    OF    AlfBBICAN    UNITEBSITIBS. 

A.  Ross  Hill,  president  of  tlie  Uniyersity  of  Missouri,  Columbia,  Mo. 

NATIONAL  ASSOCIATION  OF   8TATB   UNITBBSITIB8. 

Frank  L.  McVey,  president  of  the  Uniyersity  of  Kentocky,  Lexington,  Ky. 

UNITED  STATES   BUREAU  OF  EDUCATION. 

George  F.  Zook,  specialist  in  higher  education,  United  States  Bureau  of  Edu- 
cation, Washington,  D.  G. 

RESEARCH  FELLOWSHIP  BOARD  OF  THE  NATIONAL   RESEARCH  COUNCIL. 

Simon  Flexner,  chairman  of  the  board;  director  of  research  laboratories. 
Rockefeller  Institute  for  Medical  Research,  Sixty-sixth  Street  and  Ayenne  A, 
New  York  City. 

MEMBERS    AT   LA^GB. 

F.  B.  Dains,  professor  of  chemistry,  University  of  Kansas,  Lawrence,  Kans. 

W.  F.  Durand,  professor  of  mechanical  engineering,  Leiand  Stanford  Junior 
University,  Stanford  University,  Calit 

Graham  Edgar,  professor  of  chemistry.  University  of  Virginia,  University,  Va. 

Abraham  Flexner,  secretary  of  the  General  Education  Board,  61  Broadway, 
New  York  CHy. 

H.  E.  Gregory,  Silliman  professor  of  geology,  Yale  University,  and  sapario- 
tendent  of  the  geological  and  natural  history  survey  of  Connecticut,  New  BLaven, 
Conn. 

Herbert  Hoover,  Secretary  of  Commerce,  trustee  of  Leiand  Stanford  Junior 
Uniyersity,  Stanford  University,  Calif. 

John  C.  Merriam^  president  of  Carnegie  Institution  of  Washington,  Washing* 
ton,  D.  C. 

H.  S.  Pritchett,  president  of  the  Carnegie  Foundation  for  the  Advancement  of 
Teaching,  522  Fifth  Avenue,  New  York  City. 

Lieut  Col.  Robert  I.  Rees,  General  Staff,  chief  of  the  education  and  recrea- 
tion branch  of  the  War  Plans  Division,  United  States  Army,  Washington,  D.  C 

Robert  M.  Yerkes,  chairman  of  the  research  information  service.  National 
Research  Council,  Waeftiington,  D.  C. 

L.  R  Jones,  liaison  member  from  the  division  of  biology  and  agriculture, 
professor  of  plant  pathology.  University  of  Wisconsin,  Madison,  Wis. 

V.  Division  of  Rbseasch  Extension. 

Chairman,  H.  E.  Howe; 
Vice  chairman,  W.  M.  Corseu 
Secretary,  Paul  Moore. 
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EZECUnVB  GOMMITTEB. 

Chairman,  H.  B.  Howe;  vice  chairman,  W.  M.  Corse;  F.  G.  Cottrell,  0.  B.  K. 
Mees»  C.  P.  Townsend. 

MEMBERS  OF  THE  DIVTSION, 

W.  M.  Corse,  general  manager  of  the  Monel  Metal  Products  Co.,  Bayonne,  N.  J. 

■z  omcia 

Augustus  Trowbridge,  chairman  of  the  division  of  physical  sciences.  National 
Research  Council ;  professor  of  physics,  Princeton  University,  Princeton,  N.  J. 

Comfort  A.  Adams,  Lawrence  professor  of  engineering,  ELarvard  University; 
<^airman  of  division  of  engineering,  National  Research  Council,  29  West  Thirty- 
ninth  Street,  New  York  City. 

F.  G.  Cottrell,  chairman  of  division  of  chemistry  and  chemical  technology. 
National  Research  Council,  Washington,  D.  C. 

C.  E.  McClung,  chairman  of  the  division  of  Mology  and  agriculture.  National 
Research  Council;  professor  of  zoology  and  director  of  the  aoological  labora- 
tory. University  of  Pennsylvania,  Philadelphia,  Pa. 

BUBSAU  OF  MI.VE8. 

R.  B.  Moore,  chief  chemist  and  chief  of  the  division  of  mineral  technology. 
United  States  Bureau  of  Mines,  Washington,  D.  C. 

BOBBAC  OF  CUBJCISTBT. 

F.  p.  Veitch,  chemist  in  charge  of  leather  and  paper  laboratory.  United  States 
Bureau  of  Chemistry,  Washington,  D.  C. 

BDBEAC  OF  STANDABD8. 

G.  K.  Burgess,  chief  of  the  metallurgical  division,  United  States  Bureau  of 
Standards,  Washington,  D.  C. 

MBMBRBS    AT   LABOB. 

L.  H.  Baekeland,  honorary  professor  of  chemical  engineering,  Columbia  Uni- 
versity, New  York  City. 

John  J.  Carty,  vice  president  of  the  American  Telephone  &  Telegraph  Co.,  195 
Broadway,  New  York  City. 

Alfred  D.  Fllnn,  secretary  of  the  Engineering  Foundation,  29  West  Thirty- 
ninth  Street,  New  York  City. 

W.  A.  Hamor,  assistant  director  of  the  Mellon  Institute,  Pittsburgh,  Pa. 

H.  E.  Howe,  National  Research  Council,  Washington,  D.  C. 

John  Johnston,  Sterling  proCeesor  of  chemistry,  Yale  University,  New  Haven, 
Conn. 

C.  E.  K.  Mees,  director  of  development  and  research,  Eastman  Kodak  Co., 
Rochester,  N.  Y. 

A.  R.  Pierce,  Pierce  Manufacturing  Co.,  New  Bedford,  Mass. 

Walter  Rautenstrauch,  professor  of  mechanical  engineering,  Columbia  Uni- 
versity, New  York  City. 

F.  K.  Richtmyer,  professor  of  physics,  Cornell  University,  Ithaca,  N.  Y. 

C.  P.  Townsend,  patent  attorney,  Washington,  D.  C. 

E.  W.  Washburn,  professor  of  ceramic  chemistry  and  head  of  the  department 
o£  ceramic  engineering.  University  of  Illinois,  Urbana,  IlL 
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coitMirme. 

AdvlBory  committee  on  alloys  research :  Chairman,  W.  M.  Gorae. 

VI.  Reskabch  InI'-obication  Sebvick. 

Chairman,  Rob«*t  M.  Yerkes. 
Vice  chairman,  Edwin  F.  Gay. 

EXJfiCUTlVB  COMMITTEE. 

Ch\irman,  Robert  M.  Yerkes;  vice  chairman,  Edwin  F.  Gay ;  Alfred  D.  FUnn; 
C.  E.  McCluni:,  Charles  L.  Reese,  Angustus  Trowbridge. 

MEMBEBfi  OF  THE  DIVISION. 

■X  omcio. 

Chairm*\n  of  the  National  Research  Council  and  diairmen  of  all  divisions. 

I 

INBPABTifBNT  OP  STATS. 
DBPARTMINT  OW  TUM  TRBA8UBT. 

J.  W.  Schereschewsky,  assistant  Surgeon  General,  United  States  Public  Health 
Service,  Washington,  D.  C. 

DEPABTMKNT    OP    WAB. 

Brig.  Gen.  Dennis  E.  Nolan,  General  Staff,  director  of  the  Blilitary  Intelligeoce 
Division,  United  States  Army,  Washington,  D.  C. 

DEPABTMCNT    OP   JU8TICB. 

Frank  Burke,  chief  of  the  United  States  Bureau  of  Investigation,  Washing- 
ton, D.  C. 

POST   OrPICB  DBPARTMBlfT. 

Joseph  Stewart,  special  assistant  to  the  Attorney  General,  United  States  Post 
Office  Department,  Washington,  D.  C. 

DBPABTMBNT  OP  THB   NAYT. 

Rear  Admiral  W.  S.  Smith,  United  States  Navy,  Washington,  D.  C. 

DBPABTMBNT  OP  THB    INTBBIOB. 

Thomas  T.  Read,  chief  of  the  Division  of  Educational  Information,  Bureaa 
of  Mines,  Washington,  D.  C. 

DBPABTMBNT    OP    AOBXCULTUBB. 

C.  L.  Alsberg,  chief  of  the  United  States  Bureau  of  Chemistry,  Washing- 
ton, D.  C. 

DBPABTMBNT  OP  COMMBBCB. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Wasliing- 
ton,  D.  C. 

DBPABTMBNT  OP  LABOB. 


MBMBBB8   AT   LABOB. 


Clement  W.  Andrews,  librarian  of  the  John  Crerar  Library,  Chicago,  ID. 
Fuller  E.  Callaway,  cotton  manufacturer,  LaGrange,  Ga. 
Harrison  W.  Craver,  director  of  the  Engineering  Societies  Library,  29  West 
Thirty-ninth  Street,  New  York  City. 
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W.  R.  DeFleld,  operating  manager  of  Montgomery  Ward  &  Co.,  Chicago,  III. 

Alfred  D.  Flinn,  secretary  of  the  Engineering  Foundation,  29  West  Thirty- 
ninth  Street,  New  York  City. 

Edwin  F.  Gay,  president  of  the  New  York  Evening  Post  (Inc.),  New  York 
City. 

William  C.  Geer,  vice  president  of  the  B.  F.  Goodrich  Co.,  Akron,  Ohio. 

Milton  J.  Greenman,  director  of  the  WIstar  Institute  of  Anatomy  and  Biology, 
Philadelphia,  Pa. 

Charles  F.  Kettering,  president  of  the  Dayton  Engineering  laboratories  Co., 
Dayton,  Ohio. 

Arthur  D.  Uttle,,  president  of  Arthur  D.  Little  (Inc.),  Cambridge,  Mass. 

Van  H.  Manning,  director  of  the  division  of  research,  American  Peti*oleum 
Institute,  15  West  Forty-fourth  Street,  New  York  City. 

Raymond  Pearl,  professor  of  biometry  and  vital  statistics,  Johns  Hopkins  Uni- 
versity, Baltimore,  Md. 

Charles  L.  Reese,  chemical  director  of  E.  I.  duPont  de  Nemours  &  CJo.,  Wil- 
mington, DeL 

F.  S.  Terry,  manager  of  the  National  Lamp  Works,  General  Electric  C^., 
Nela  Park,  Cleveland,  Ohio. 

M.  C.  Whitaker,  consulting  engineer,  27  William  Street,  New  York  City. 

VII.  Division  of  Physical  Sciences. 

Chairman,  Augustus  Trowbridge. 
Vice  chairman,  H.  G.  Gale. 

EXECUnVB  COMMITTEE. 

Chairman,  Augustus  Trowbridge ;  vice  chairman,  H.  G.  Gale ;  R.  A.  Millikan, 
H.  N.  Russell,  Oswald  Veblen,  E.  B.  Wilson. 

MEMBERS  OF  THE  DIVISION. 

H.  G.  Gale,  professor  of  physics.  University  of  Chicago,  Chicago,  111. 

▲MIBICAK   A8TBONOMICAL  80CIBTT. 

W.  W.  Campbell,  director  of  the  Lick  Observatory,  Mount  Hamilton,  Calif. 
H.  N.  Russell,  professor  of  astronomy,  Princeton  University,  Princeton,  N.  J. 
Joel  Stebbins,  profoeior  of  astronomy.  University  of  Illinois,  ITrbHna,  111. 

▲MBBICAN    PHYSICAL    SOCIBTT. 

John  Zeleny,  professor  of  physics,  Yale  University,  New  Haven,  Conn. 

William  Duane,  professor  of  Ixiophysics,  Harvard  University  Medical  School, 
Boston,  Mass. 

Irving  Langmuir,  research  laboratory,  General  Electric  Co.,  S<dienectady,  N.  Y. 

Ernest  Merritt,  professor  of  physics  and  head  of  the  department  of  physics, 
Cornell  University,  Ithaca,  N.  Y. 

R.  A.  Millikan,  professor  of  physics.  University  of  Chicago,  Chicago,  III. 

E.  B.  Wilson,  professor  of  mathematical  physics,  in  charge  of  the  department 
of  physics,  Massachusetts  Institute  of  Technology,  Cambridge,  Mass. 

AMEBICAN  MATBCMATICAL  SOCIETY. 

L.  E.  Dickson,  professor  of  mathematics.  University  of  Chicago,  Chicago,  111. 
Oswald  Veblen,  professor  of  mathematics,  Princeton  University,  Princeton, 
N.  J. 

H.  S.  White,  professor  of  mathematics,  Vassar  College,  Poughkeepsie,  N.  Y. 
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MATHEMATICAL    ASSOCIATION    OF    AMERICA. 

E.  R.  Hedrick,  professor  of  mathematics.  University  of  Missouri,  Columbia,  Mo. 

REPRESENTATIVE  OF  THE  DITI8IOM  OF  FEDERAL  RELATIONS. 

William  Bowie,  chief  of  tlie  division  of  geodesy,  United  States  Coast  and  Geo- 
detic Survey,  Washington,  D.  C. 

MEMBERS   AT   LARGE. 

J.  S.  Ames,  professor  of  physics  and  director  of  tiie  physical  laboratory,  Johns 
Hopkins  University,  Baltimore,  Md. 

Liouis  A.  Bauer,  director  of  the  department  of  terrestrial  magnetism,  Carnegie 
Institution  of  Washington,  Washington,  D.  C. 

G.  D.  Birkhoff,  professor  of  mathematics.  Harvard  University,  Cambrit^ 
Mass. 

Henry  Crew,  Fayerweather  professor  of  physics,  Northwestern  University, 
Evanston,  111. 

C.  F.  Marvin,  chief  of  the  United  States  Weather  Bureau,  Washington,  D.  C 

Max  Mason,  research  professor  of  mathematical  physics.  University  of  Wis- 
consin, Madison,  Wis. 

E.  F.  Nichols,  Nela  Research  Laboratory,  General  Electric  Co.,  Nela  Park, 
Cleveland,  Ohio. 

M.  I.  Pupin,  professor  of  electromechanlcs,  Columbia  University,  New  York 
City. 

S.  W.  Stratton,  director  of  the  United  States  Bureau  of  Standards,  Washing- 
ton, D.  C. 

Augustus  Trowbridge,  professor  of  physics,  I*rinceton  University,  Princeton, 
N.  J. 

COMMITTEES. 

American  section.  International  Astronomical  Union :  Chairman,  W.  W.  Camp- 
beU. 

American  section,  International  Mathematical  Union :  Chairman,  L.  E.  Dick- 
son. 

American  section.  International  Union  of  Scientific  Radio  Telegraphy  (organ- 
ized Jointly  with  the  division  of  engineering) :  Chairman,  Louis  Austin,  head  of 
the  United  States  Naval  Radio  Research  Laboratory,  Washington,  D.  C. 

Committee  on  algebraic  mraibers :  Chairman,  L.  E.  Dickson. 

Committee  on  atomic  structure :  Chairman,  F.  A.  Saunders,  associate  professor 
of  physics,  Harvard  University,  Cambridge,  Mass. 

Committee  on  celestial  mechanics:  Chairman,  B.  W.  Brown,  professor  of 
mathematics,  Yale  University,  New  Haven,  Conn. 

Committee  on  electrodynamics  of  moving  media:  Chairman,  J.  S.  Ames. 

Committee  on  luminescence :  Chairman,  Ernest  Merritt 

Committee  on  mathematical  abstracts:  Chairman,  L.  B.  Dickson. 

Committee  on  mathematical  analysis  of  statistics:  Chairman,  H.  L,  Reits, 
professor  of  mathematics  and  astronomy,  State  University  of  Iowa,  Iowa  City, 
Iowa. 

Committee  on  orbit  theory :  Chairman,  A.  O.  Leusdmer,  professor  of  astroB- 
omy  and  director  of  the  students'  observatory.  University  of  California,  Berkih 
ley,  Calif. 

Committee  on  parallaxes:  Chairman,  Frank  Schlesinger,  director  of  Yale 
University  Observatory,  New  Haven,  Conn. 

Committee  on  photoelectric  effects :  Chairman,  R.  A.  Millikan. 
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Committee  on  physiological  optics:  Chairman,  F.  K.  Richtmyer,  professor  of 
physics,  Cornell  University,  Ithaca,  N.  Y. 

Committee  on  research  metiiods  and  technique:  Chairman,  H.  B.  Williams, 
assistant  professor  of  physiology.  College  of  Physicians  and  Surgeons,  Columbia 
University,  New  York  City. 

Committee  on  revolving  fund :  Chairman,  Oswald  Veblen. 

Committee  on  quantum  theory :  Chairman,  Max  Mason. 

Committee  on  sound:  Chairman,  G.  W.  Stewart,  professor  of  physics  and 
head  of  the  department  of  physics,  State  University  of  Iowa.  Iowa  City,  Iowa. 

Committee  on  spectroscopy : 

Eastern  branch — Chairman  of  general  committee  and  of  eastern  branch, 
Theodore  Ljrman,  professor  of  physics,  Harvard  University,  Cambridge,  Mass. 

Western  branch — Vice-chairman  of  general  committee  and  chairman  of  west* 
em  branch,  C.  B.  St.  John,  Mount  Wilson  Observatory,  Carnegie  Institution 
of  Washington,  Pasadena  Calif. 

Committee  on  theories  of  magnetism:  Chairman,  A.  P.  Wills,  professor  of 
mathematical  physics,  Columbia  University,  New  Yorlc  City. 

Committee  on  thermo  and  magneto-«lectric  effects :  Chairman,  Edwin  H.  Hall, 
professor  of  physics.  Harvard  University,  Cambridge,  Mass. 

Committee  on  X-ray  spectra :  Chairman,  William  I>ttane. 

Committee  on  enlargement  of  functions  of  International  Bureau  of  Weights 
and  Measures:  Chairman,  S.  W.  Stratton. 

Subcommittee  on  wave-length  standard  for  unit  of  length:  Chairman,  A.  A. 
Mlchelson,  professor  of  physics  and  head  of  the  department  of  physics.  Uni- 
versity of  Chicago,  Chicago,  III. 

VIII.  Division  op  Engineering. 

(Engineering  Societies  Building,  29  West  Thirty-ninth  Street,  New  York  City.) 

Honorary  chairman,  Henry  M.  Howe. 
Chairman,  Comfort  A.  Adams. 
Vice  chairman,  Galen  H.  Clevenger. 
Vice  chairman,  Alfred  D.  Flinn. 
Secretary,  Wm.  Spraragen. 

KXECUTIVE    COICMITTEE. 

Honorary  chairman,  Henry  M.  Howe;  chairman.  Comfort  A.  Adams;  vice 
chairmen,  Galen  H.  Clevenger  and  Alfred  D.  Flinn ;  D.  S.  Jacobus,  H.  Hobart 
Porter,  Bradley  Stoughton. 

MEMBERS    OF    THE    DIVISION. 

Alfred  D.  Flinn,  secretary  of  the  Engineering  Foundation,  29  West  Thirty- 
ninth  Street,  New  Yorlc  City. 

AUBRICAN    SOCIBTT    OF    CIVIL    BNOINBBRS. 

Anson  Marston,  dean  of  the  division  of  engineering  and  director  of  the  en- 
gineering experiment  station,  Iowa  State  College,  Ames,  Iowa. 

H.  Hobart  Porter,  president  of  the  American  Water  Worlds  &  Electric  Co., 
50  Broad  Street,  New  York  City. 

George  S.  Webster,  director  of  the  department  of  wharves,  docks,  and  ffer- 
rles,  The  Bourse,  Philadelphia,  Pa. 


Digitized  by 


Google 


66        ANNUAL  REPORT  NATIONAL  ACADEMT  OF  SCIENCES,  1021. 

AMERICAN  IirSTtTDTB  OF  MlVIlfa  AND  MlTTALLURaiCAL  BNOINBEaa. 

Joseph  W.  Richards,  professor  oJT  metallurgy,  Lehigh  University,  South  Bethi^ 
hem,  Pa. 

Allen  H.  Rogers,  mining  engineer,  42  Broadway,  New  York  Oity. 

Benjamin  B.  Thayer,  vice  president  of  the  Anaconda  Copper  Mining  Co^  42 
Broadway,  New  York  City. 

AMBBICAN   BOCIVTT   OP    MECHANICAL  ■NGINBEBS. 

John  H.  Barr,  manager  of  the  Remington  Typewriter  Co.,  874  Broadway,  New 
York  City. 

Arthur  M.  Greene,  Jr.,  professor  of  mechanical  engineering,  Rensselaer  Poly- 
technic  Institute,  Troy,  N.  Y. 

D.  S.  Jacobus,  advisory  engineer  of  the  Babcock  &  Wilcox  Co.,  85  Liberty 
Street,  New  York  City. 

AMEBICAN    INSTITUTE    OF    ELECTRICAL    ENGINEERS. 

Comfort  A.  Adams,  Lawrence  professor  of  oigineering.  Harvard  University, 
Cambridge,  Mass. 

F.  B.  Jewett.  chief  engineer  of  the  Western  Electric  Co.,  463  West  Street, 
New  York  City. 

W.  R.  Whitney,  director  of  the  research  laboratory.  General  Eaectric  Co^ 
Schenectady,  N.  Y. 

AMERICAN  SOCIETY  OF  REFRIGERATING  ENGINEERS. 

Walter  Rautenstrauch,  professor  of  mechanical  engineering,  Columbia  Uni- 
versity, New  York  City. 

AMERICAN  80CIKTT   FOR  TESTING   MATERIALS. 

George  K.  Burgess,  Chief  of  the  Division  of  Metallurgy.  United  States  Bu- 
reau of  Standards,  Washington,  D.  C. 

J.  A.  Capp,  chief  of  the  testing  laboratory,  General  Electric  Co.,  Schenec- 
tady, N.  Y. 

AMERICAN  SOCIETY  OF  HEATING  AND  VENTILATING  ENGINEERS. 

L.  A.  Scipio,  acting  director  of  the  American  Society  of  Heating  and  Ven- 
tilating Engineers  research  laboratory,  care  of  United  States  Bureau  of  Mines, 
Pittsburgh,  Pa. 

ILLUMINATING    ENGINEERING    80CIBT7. 

Edward  P.  Hyde,  director  of  the  N^a  research  laboratory.  General  Electric 
Co.,  Nela  Park,  Cleveland,  Ohio. 

WESTERN   SOCIETT  OF   ENGINEERS. 

Arthur  N.  Talbot,  professor  of  municipal  and  sanitary  engineering,  University 
of  Illinois,  Urbana,  111. 

SOCIETT    OF    AUTOMOnVB    ENGINEERS. 

Charles  F.  Kettering,  president  of  the  Dayton  Engineering  Laboratories  Co^ 
Dayton,  Ohio. 

REPRESENTATIVE  OF  THE   DIVISION    OF   FEDERAL   RBLATfOKB. 

A.  P.  Davis,  Director  of  the  United  States  Reclamation  Service,  Washing- 
ton. D.  a 
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MBlfBBRS   AT   LAROa 

Edward  D.  Adams,  vice  chairman  oJT  the  Engineering  Fomidation,  71  Broad* 
way,  New  York  City. 

T.  R.  Agg,  professor  of  highway  engineering,  Iowa  State  College,  Ames,  Iowa. 

John  J.  Carty,  vice  president  of  the  American  Telephone  &  Telegraph  Co., 
1»5  Broadway,  New  York  City. 

Galen  H.  Clevenger,  United  States  Smelting  &  Refining  Co.,  55  Congress 
Street,  Boston,  Mass. 

F.  G.  Cottrell,  chairman  of  the  division  of  chemistry  and  (^mical  tech^ 
nology,  National  Research  Council,  Washington,  D.  C. 

Gano  Dnnn,  president  of  the  J.  G.  White  Engineering  Corporation,  48  Ex- 
change Place,  New  York  City. 

Henry  M.  Howe,  professor  emeritus  of  metallurgy,  Columbia  University, 
Bedford  Hills,  N.  Y.  . 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven, 
Conn. 

A.  E.  Kennelly,  professor  of  electrical  engineering.  Harvard  University,  and 
Massachusetts  Institute  of  Technology,  Cambridge,  Mass. 

Thomas  H.  MacDonald,  chief  of  the  United  States  Bureau  of  Public  Roads, 
Washington,  D.  C. 

Van  H.  Manning,  director  of  the  division  of  research,  American  Petroleum 
Institute,  15  West  Forty-fourth  Street,  New  York  City. 

Charles  F.  Rand,  past  president  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  71  Broadway,  New  York  City. 

A.  A.  Stevenson,  vice  prudent  of  the  Standard  Steel  Works  Co.,  PhUadelr 
phia.  Pa.    • 

Bradley  Stoughton,  secretary  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  29  West  Thirty-ninth  Street,  New  York  City. 

S.  W.  Stiatton,  director  of  the  United  States  Bureau  of  Standards,  Wash* 
Ington,  D.  C. 

Ambrose  Swasey,  president  of  the  Warner  &  Swasey  Co^  Cleveland,  Ohio. 

William  R.  Walker,  assistant  to  the  president  of  the  United  States  Steet 
Corporati<m,  71  Broadway,  New  York  City. 

COMKriTEES. 

Committee  on  uses  of  cadmium:  Chairman,  Charles  H.  Fulton,  director  of 
the  school  of  mines.  University  of  Missouri,  RoUa,  Mo. 

Committee  on  core  losses:  Chairman,  A.  B.  Kennelly. 

Committee  on  substitute  deoxidizers:  Chairman,  J.  R.  Cain,  chemist,  United 
States  Bureau  of  Standards,  Washington,  D.  C. 

Electrical  advisory  committee :  Chairman,  A.  E  Kennelly. 

Committee  on  electric  insulation :  Chairman,  F.  B.  Jewett. 

Finance  committee:  Chairman,  Gano  Dunn. 

Committee  on  fatigue  phenomena  of  metals:  Chairman  H.  F.  Moore,  research 
professor  of  engineering  materials,  University  of  Illinois,  Urbana,  111. 

Committee  on  new  hardness  testing  machine.  Chairman,  H.  L.  Whittemore, 
mechanical  engineer.  United  States  Bureau  of  Standards,  Washington,  D.  C. 

Committee  on  economic  theory  of  highway  improvements :  Chairman,  T. 
R.  Agg. 

Committee  on  Neumann  bands:  Chairman,  Charles  E.  Munroe,  National  Re- 
search Council,  Washington,  D.  C. 

Committee  on  Publication:  Chairman,  Arthur  M.  Greene,  Jr. 
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Pulverizing  committee  (Joint  committee  with  milling  committee  of  Americaji 
Institute  of  Mining  and  Metallurgical  Engineers) :  Honorary  chairman,  Rob«t 
H.  Richards,  professor  emeritus  of  mining  engineering,  Massachosetts  Insti* 
tnte  of  Technology,  Jamaica  Plain,  Mass. ;  chairman,  Galen  H.  Clevenger. 

Committee  on  character  and  nse  of  road  materials :  Chairman,  H.  S.  Matti- 
more,  engineer  of  tests,  Pennsylvania  State  Highway  Department,  Harriaborft 
Pa. 

Committee  on  physical  changes  in  iron  and  steel  below  the  thermal  critical 
range:  Chairman,  Zay  Jeffieries,  Aluminum  Castings  Co.,  Cleveland,  Ohio. 

Steel  advisory  committee:  Chairman,  Henry  M.  Howe. 

Committee  on  heat  treatment  of  carbon  steet :    Chairman,  Henry  If.  Howe. 

Committee  on  high-speed  tool  steels:  Chairman,  J.  V.  Emmons,  metallurgy, 
Clev^and  Twist  Drill  Co.,  Cleveland,  Ohio. 

Committee  on  steel  ingots :  Chairman,  W.  P.  Barba,  310X  Coulter  Street,  Philt- 
delphia.  Pa. 

Committee  on  elimination  of  inclusions  from  steel :  Chairman,  H.  D.  Hibbarl 
consulting  engineer,  144  East  Seventh  Street,  Plainfi^d,  N.  J. 

Committee  on  structural  design  of  roads :  Chairman,  A.  T.  Goldbeck,  ^iglneer 
of  tests.  United  States  Bureau  of  Public  Roads,  Washington,  D.  C. 

Committee  on  uses  of  tellurium  and  selenium:  Chairman,  Arthur  E.  Hall, 
American  Smelting  &  Refining  Co.,  Omaha,  Nebr. 

Committee  on  ^ectric-arc  welding:  Chairman,  Henry  M.  Hobart,  consultlDg 
engineer,  General  iOlectrlc  Co.,  Schenectady,  N.  Y. 

Committee  on  gas  welding :  Chairman,  a.  W.  MlDer,  president  of  the  Rochester 
Welding  Works,  Rochester,  N.  Y. 

Committee  on  resistance  welding:  Chairman,  H.  Lemp,  engineer  of  the  Brie 
Works,  General  Electric  Co.,  Erie  Pa. 

Committee  on  standard  tests  for  welds :  Chairman,  F.  M.  Farmer,  chief  engi- 
neer of  the  Electric  Testing  Laboratories,  Eightieth  Street  and  Bast  End  Avenue. 
New  York  City. 

Committee  on  thermit  welding :  Chairman,  J.  H.  Deppeler,  chief  engineer  of 
the  Metal  &  Thermit  Corporation,  92  Bishop  Street,  Jersey  City,  N.  J. 

Committee  on  welding  of  storage  tanks :  Chairman,  J.  C.  Lincoln,  president  of 
the  Lincoln  Electric  Co.,  Cleveland,  Ohio. 

Committee  on  welding  conference :  Chairman,  A.  S.  Kinsey,  professor  of  shop 
practice,  Stevens  Institute  of  Technology,  Hoboken,  N.  i. 

Committee  on  welding  wire  specifications :  Chairman,  C.  A.  McCune,  sales  en- 
gineer, Page  Steel  &  Wire  Co.,  suite  1054,  Grand  Central  Terminal,  New  York 
City. 

Committee  on  training  of  welding  operators :  Chairman,  W.  Spraragen,  secre- 
tary of  the  division  of  engineering.  National  Research  Council,  29  West  Thirty- 
ninth  Street,  New  York  City. 

Committee  on  specifications  of  steel  to  be  welded:  Chairman,  W.  J.  Beck, 
director  of  research,  American  Rolling  Mill  Co.,  Middletown,  Ohio. 

Representatives  of  the  division  on  committees  of  the  American  Society  fbr 
Testing  Materials: 

Committee  A-^  on  magnetic  analysis :  R.  L.  Sanford,  physicist.  United  States 
Bureau  of  Standards,  Washington,  D.  C 

Committee  for  the  Investigation  of  sulphur  and  phosphorus  in  steel :  John  H. 
Hall,  metallurgical  engineer,  Taylor- Wharton  Iron  &  Steel  Co.,  High  Bridge,  N,  J. 

IX.  Division  of  Chemistbt  and  CBEiiicAL  Technology. 

Chairman,  F.  G.  Cottrell. 

Vice  Chairman.  Julius  Stleglltz. 
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EXECUTIVE  COMMltTEB. 

Chairman,  F.  G.  OottrcU ;  Y4ce  chairman,  Julius  Stieglite ;  C.  L.  Alsberg,  Wilder 
I>.  Bancroft,  John  Johnston,  A.  B.  Lamb.       * 

MEMBEBS  OF  THE  DIVISION. 

F.  G.  Cottrell,  National  Research  Council,  Washington,  D.  C. 

▲MSBICAN  CHBMICAL  SOCIBTT. 

C.  L.  Alsberg,  chief  of  the  United  States  Bureau  of  Chemistry,  Washington, 
D.  C. 

Wilder  D.  Bancroft,  professor  of  physical  chemistry,  Cornell  University, 
Ithaca,  N.  Y. 

C.  G.  Derlck,  research  chemist.  National  Aniline  &  Chemical  Co.  (Inc.), 
Buffalo,   N.   Y. 

J.  M.  Francis,  chemical  superintendent  of  Parke  Davis  &  Co.,  Detroit,  Mich. 

E.  C.  Franklin,  professor  of  organic  chemistry  and  dean  of  graduate  study, 
Leland  Stanford  Junior  University,  Stanford  University,  Calif. 

W.  F.  Hlllebrand,  chief  chemist,  United  States  Bureau  of  Standards,  Wash- 
ington, D.  C. 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven, 
Ck>nn. 

Julius  Stieglitz,  professor  of  chemistry.  University  of  Chicago,  Chicago,  IlL 

J.  E.  Teeple,  consulting  chemist  and  chemical  engineer,  50  West  Forty-first 
Street,  New  York  City. 

AMBBICAN   KLICTROCHBMICAL    BOCIKTT. 

Colin  G.  Fink,  manager  of  research  laboratories,  Chile  Exploration  Co.,  Two 
bnndred  and  second  Street  and  Tenth  Avenue,  New  York  City. 

AMaRICAN   INSTITUTE  OP   CHEMICAL   ENGINEERS. 

Hugh  K.  Moore,  manager  of  reseach  laboratory.  Brown  Co.,  Berlin,  N.  H. 

AMSaiCAN    CERAMIC    SOCIBTT. 

Albert  V.  Blelnlnger,  ceramic  chemist,  United  States  Bureau  of  Standards, 
Pittsburgh,  Pa. 

MEMBERS   AT   LAROEl 

C.  H.  Herty,  editor  of  the  Journal  of  Industrial  and  Engineering  Chemistry,  1 
Madison  Avenue,  New  York  City. 

G.  A.  Hulett,  professor  of  physical  chemistry,  Princeton  University,  Prince- 
ton, N.  J. 

A.  B.  Lamb,  professor  of  chemistry  and  director  of  the  chemical  laboratory. 
Harvard  University,  Cambridge,  Mass. 

A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Technology, 
Pasadena,  Calif. 

C.  L.  Parsons,  consulting  chemist.  United  States  Bureau  of  Mines ;  secretary 
of  the  American  Chemical  Society,  1709  G  Street,  Wartilngton,  D.  C. 

B.  W.  Washburn,  professor  of  ceramic  chemistry  and  head  of  the  department 
of  ceramic  engineering.  Unlveoslty  of  Illinois,  Urbana,  111. 

Burton  E.  Livingston,  liaison  member  from  the  division  of  biology  and  agri- 
culture; professor  of  plant  physiology  and  director  of  the  laboratory  of  plant 
physiology,  Jphns  Hopkins  University;  permanent  secretary  of  the  Americau 
Association  for  the  Advancement  of  Science,  Washington,  D.  C. 

A  representative  of  the  division  of  Federal  relations. 
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C0MMITTBB8. 

0<Mnzn!ttee  on  ceramic  research :  Ghairman,  Albert  V.  Bleininger. 

Committee  on  chemistry  of  colloids :  Chairman,  H.  N.  Holmes,  professor  of 
chemistry,  Oberlin  College,  Oberlin,  Ohio. 

Committee  on  contact  catalysis :  Chairman,  Wilder  D.  Bancroft 

Committee  on  explosives  investigations:  Chairman,  Charles  E.  Munroe.  Nt- 
tional  Research  Council,  Washington,  D.  C. 

Committee  on  methods  of  organic  analysis :  Chairman,  C  G.  Derick. 

Committee  on  pharmaceutical  research :  Chairman,  J.  M.  Francis. 

Committee  on  sewage  disposal:  Chairman,  Edward  Bartow,  professor  of 
sanitary  chemistry.  University  of  Illinois,  Urbana,  IlL 

Committee  on  S3mthetic  drugs :  Chairman,  Julius  Stieglltz. 

Representative  of  the  division  on  committee  of  the  American  Petroleom 
Institute  on  improvement  of  methods :  Robert  E.  Wilson,  director  of  the  researdi 
laboratory  of  applied  chemistry,  Massachusetts  Institute  of  Technology,  Cam- 
bridge, Mass. 

X.  Division  of  Geology  and  Gboqbapht. 

Chairman,  E.  B.  Mathews. 

Vice  chairman,  N.  M.  F^ineman. 

Secretary,  H.  P.  Little. 

EXECUTIVE   COMMITTEB. 

Chairman,  E.  B.  Mathews;  vice  chairman,  N.  M.  Fenneman;  Isaiah  Bowman, 
A.  H.  Brooks,  R.  A.  F.  Penrose,  jr.,  Walter  S.  Tower,  David  White. 

MEMBERS  OF  THS  DIVISION. 
ASSOCIATION    OF    AUERICAN    OKOOBAPHKB8. 

W.  M.  Davis,  professor  emeritus  of  geology.  Harvard  University,  Cambridge, 
Mass. 

N.  M.  Fenneman,  professor  of  geology  and  geography.  University  of  Cindn- 
nati,  Cincinnati,  Ohio. 

Walter  S.  Tower,  Consolidated  Steel  Co.,  165  Broadway,  New  York  City. 

AMBRICAK  GSOOBAPHECAL  80CIBTT. 

Isaiah  Bowman,  director  of  the  American  Geographical  Society,  Broadway 
at  One  hundred  and  flfty-sixth  Street,  New  York  City. 

OEOLOOICAL  80CIBTT  OF  AMEBICA. 

John  M.  Clarke,  State  geologist  and  paleontologist;  director  of  the  State 
museum.  Education  Building,  Albany,  N.  Y. 

Whitman  Cross,  geologist.  United  States  Geological  Survey,  Washington,  D.  C 

R.  A.  Daly,  professor  of  geology.  Harvard  University,  Cambridge,  Mass. 

H.  E.  Gregory,  SiUiman  professor  of  geology,  Yale  University ;  superintendent 
of  the  geological  and  natural  history  survey  of  Connecticut,  New  Haven,  Conn. 

A.  C.  Lawson,  professor  of  mineralogy  and  geology,  University  of  California, 
Berkeley,  Calif. 

C.  K.  Leith,  professor  ot  geology,  University  of  Wisconsin,  Madison,  Wis. 

PALBONTOLOOICAL   SOCnBTT. 

T.  Wayland  Vaughan,  chief  of  the  section  of  coastal  plains  inyestigatioDS, 
United  States  Geological  Survey,  Washington,  D.  C. 


Digitized  by 


Google 


SBPOBT  NATIONAL  BBSEABOH  OOUNOIL.  71 

KAnONAL   OSOQEAFHIC    SOCnTT. 

Gilbert  Grosvenor,  presid^t  and  editor  of  the  National  Geographic  Society, 
Washington,  D.  C. 

BBPBBBBNTATrfl  OF  THI  OFFISION  OF  FSDBBJLL  BBLATIONS. 

George  Otis  Smith,  director  of  the  United  States  Geological  Survey,  Wash- 
ington, D.  C. 

MIMBBB8    AT   LABOB. 

Balph  Arnold,  consulting  geologist,  925  Union  Oil  Building,  Los  Angeles,  Oalil 

Eliot  Blackwelder,  consulting  geologist,  317  Railway  Exchange  Building, 
Denver,  Colo. 

A.  H.  Brooks,  geologist  in  charge,  division  of  Alaskan  mineral  resources. 
United  States  Geological  Survey,  Washington,  D.  0. 

Arthur  L.  Day,  director  of  the  Geophysical  Laboratory,  Carnegie  Institution 
of  Washington,  Washington,  D.  C. 

Ellsworth  Huntington,  research  associate  in  geography,  Yale  University,  New 
Haven,  Conn. 

Douglas  W.  Johnson,  professor  of  physiography,  Columbia  University,  New 
York  aty. 

E.  B.  Mathews,  professor  of  mineralogy  and  petrography,  Johhs  Hopkins 
University ;  State  geologist  of  Maryland ;  director  of  the  State  weather  service, 
Baltimore,  Md. 

R  A.  F.  Penrose,  Jr.,  consulting  geologist,  460  Bullitt  Building,  Philadelphia,  Pa. 

David  White,  chief  geologist,  United  States  Geological  Survey,  Washington, 
D.  C. 

coMitimis. 

Committee  on  Becker  memorial  fellowship :  Chairman,  John  Hays  Hammond, 
Washington,  D.  C. 

Committee  on  financial  resources :  Chairman,  Ralph  Arnold. 

Committee  on  development  of  geographical  sciences :  Chairman,  N.  M.  Fenne- 
man. 

Committee  on  paleobotany:  Chairman,  David  White. 

Committee  on  sedimentation :  Chairman,  T.  Wayland  Vaughan. 

Representative  of  the  division  on  advisory  council  of  the  United  States 
Board  of  Surveys  and  Maps:  B.  B.  Mathews. 

XL  Division  of  Medical  Scdencbb. 

Chairman,  George  W.  McCoy. 
Vice  chairman,  Frederick  P.  Gay. 

EXECUTIVE  COlClCimX. 

Chairman,  George  W.  McCoy;  vice  chairman,  Frederick  P.  Gay;  Henry  A. 
Chrtstian,  Simon  Flexner,  W.  H.  Howell,  Reid  Hunt,  V.  C.  Vaughan. 

MEICBEBS  OF  THE  DIVISION. 

George  W.  McCoy,  director  of  the  Hygiene  Laboratory,  United  States  Public 
Health    Service,  Washington,   D.   C. 

AMBRICAN    ABSOCLATIOIf    OF    AllATOMISTS. 

Clarence  M.  Jackson,  professor  of  anatomy  and  director  of  the  department  of 
anatomy.  University  of  Minnesota,  Minneapolis,  Minn. 
86600*^—22 6 
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AUEBICAN  ASSOCIATION  OF  PATHOLOOI8T8  AKD  BACTBBIOLOGIST8. 

Howard  T.  Karsner,  professor  of  pathology,  Western  Reserve  UniTersity, 
Cleveland,  Ohio. 

AMBBICAN    NEUROU)GICAL  ASSOCIATION. 

Hugh  T.  Patrick,  associate  professor  of  nervous  and  mental  diseases,  medict) 
school,  Northwestern  University,  Chicago,  IlL 

AMERICAN   PHT8IOLOGICAL   SOCIETY. 

W.  H.  Howell,  assistant  director  of  the  school  of  hygiene  and  public  healtb 
and  professor  of  physiology,  Johns  Hopkins  University,  Baltimore,  Md. 

AMERICAN    MEDICAL    ASSOCIATION. 

R.  T.  Woodyatt,  associate  professor  of  medicine.  Rush  Medical  College,  Chi- 
cago,  IlL 

AMERICAN    ROENTGEN   RAT    SOCIETY. 

Augustus  W.  Crane,  420  South  Rose  Street,  Kalamazoo,  Mich. 

AMERICAN    80CIBTY    FOR   CLINICAL    INTESTIOATION. 

Hwiry  A.  Christian,  Hersey  professor  of  the  theory  and  practice  of  physic. 
Harvard  University;  physician  in  chief,  Peter  Bent  Brigham  Hospital,  Boston, 
Mass. 

AMERICAN  SOCIETY  FOR  EXPERIMENTAL  PATHOLOOT. 

Peyton  Rous,  associate  member  of  the  department  of  pathology  and  bacte- 
riology. Rockefeller  Institute  for  Medical  Research,  Sixty-sixth  Street  and 
Avenue  A,     New  York  City. 

AMERICAN   80CUTT  FOR  PUARMACOLOOT   AND  EZPERIMINTAL  TSBRAPECTICS, 

Reid  Hunt,  professor  of  pharmacology.  Harvard  University,  Boston,  Mass. 

AMERICAN  SOCIETY  OF  BIOLOGICAL  CHEMISTS. 

Graham  Lusk,  professor  of  physiology,  Cornell  University  Medical  College, 
New  York  City. 

AMERICAN    SURGICAL    ASSOCIATION. 

George  W.  Crlle,  professor  of  surgery,  Western  Reserve  University,  OeTdand, 
Ohio. 

AMERICAN    VETERINARY    MEDICAL    ASSOCIATION. 

L.  W.  Goss,  veterinary  school,  Ohio  State  University,  Columbus,  Ohia 

ASSOCIATION    OF    AMERICAN    PHYSICIANS. 

W.  S.  Thayer,  professor  of  clinical  medicine,  Johns  Hopkins  University. 
Baltimore,  Md. 

NATIONAL  DENTAL  ASSOCIATION. 

Thomas  B.  Hartzell,  professor  of  mouth  infections,  medical  school,  Univo^ty 
of  Minnesota,  Minneapolis,  Minn. 

MEMBERS    AT   LARGE. 

David  L.  Edsall,  Jackson  professor  of  clinical  medicine  and  dean  of  the  medi- 
cal school,  Harvard  University;  chief  of  medical  service,  Massachusetts  Genend 
Hospital,  Boston,  Mass. 

Joseph  Erlanger,  professor  of  physiology,  school  of  medicine,.  WashlngtcM 
University,  St.  Louis,  Mo. 
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Simon  Flexner,  director  of  research  laboratories.  Rockefeller  Institute  for 
Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

Frederick  P.  Gay,  professor  pf  pathology,  University  of  California,  Berkeley, 
Calif. 

G.  Carl  Huber,  professor  of  anatomy  and  director  of  the  anatomic  labora- 
tories, University  of  Michigan,  Ann  Arbor,  Mich. 

Allan  J.  McLaughlin,  Assistant  Surgeon  General,  United  States  Public  Healtli 
Service,  Washington,  D.  C. 

R.  M.  Pearce,  Rockefeller  Foundation,  61  Broadway,  New  York  City. 

Rear  Admiral  Edward  R.  Stitt,  Surgeon  General  and  Chief  of  the  Bureau  of 
Medicine  and  Surgery,  United  States  Navy,  Washington,  D.  C. 

V.  C.  Vaughan,  professor  of  hygiene  and  physiological  chemistry  and  dean  of 
the  medical  school,  University  of  Michigan,  Ann  Arbor,  Mich. 

William  H.  Welch,  director  of  the  school  of  hygiene  and  public  health,  Johns 
Hopkins  University,  Baltimore,  Md. 

H.  Gideon  Wells,  professor  of  pathology.  University  of  Chicago ;  director  of 
the  Otho  S.  A.  Sprague  Memorial  Institute,  Chicago,  111. 

A  representative  of  the  division  of  Federal  relations. 

COMMITTEES. 

Committee  on  anatomy :  Chairman,  Clarence  M.  Jackson. 
Committee  on  dental  investigations:  Chairman,  Thomas  B.  Hartzell. 
Committee  on  neurology  and  psychiatry:  Chairman,  Hugh  T.  Patrick. 
Committee  to  formulate  plans  for  the  production  of  pure  proteins  and  related 
materials  for  research  purposes :  Chairman,  H.  Gideon  Wells. 
Committee  on  X-ray':  Chairman,  August  W.  Crane. 

XII.  Division  of  Bioloot  and  Aobicultubb. 

Chairman,  C.  E.  McClung. 
Vice  chairman,  L.  R.  Jones. 

EXECUnVB  COMHITTBE. 

Chairman,  C.  E.  McClung;  vice  chairman,  L.  R.  Jones;  I.  W.  Bailey,  J.  R. 
Murlin,  P.  J.  Parrott,  Walter  T.  Swingle,  A.  F.  Woods. 

MEMBERS  OF  THE  DIVISION. 
AMERICAN    SOCirrT    OP   AOROIfOMT. 

Charles  V.  Piper,  agrostologist  in  charge,  forage  crop  investigations.  United 
States  Bureau  of  Plant  Industry,  Washington,  D.  C. 

80CIBTT    OF    AMERICAN    BACTERIOLOGISTS. 

Samuel  C.  Prescott,  professor  of  industrial  biology,  Massachusetts  Institute  of 
Technology,  Cambridge,  Mass. 

BOTANICAL    SOCIETY    OF    AMERICA. 

H.  H.  Bartlett,  associate  professor  of  botany,  and  director  of  gardens  and 
arboretum,  University  of  Michigan,  Ann  Arbor,  Mich. 

William  Crocker,  associate  professor  of  plant  physiology.  University  of 
Chicago,  Chicago,  111. 

L.  R.  Jones,  professor  of  plant  pathology.  University  of  Wisconsin,  Madison, 
Wis. 
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AMBRICAN   ASSOC! ATIOir  OF   SCONOMEC   BNTOMOI^OOUTS. 

P.  J.  Parrott,  eatomologist,  New  York  Agricultural  Experiment  Station, 
Geneva,  N.  Y. 

■COLOOICAL    SOCIBTT   OF  AMBBICA. 

Eliswortli  Huntington,  research  associate  in  geograpliy,  Yale  University,  New 
Haven,  Conn. 

BOCIBTT  OF  AlflEICAN   F0REBTIB8. 

Barrington  Moore,  president  of  the  Bcological  Society  of  America,  925  Park 
Avenue,  New  York  City. 

AMERICAN    QINVnC    ASSOCIATION. 

G.  N.  Collins,  botanist,  United  States  Bureau  of  Plant  Industry,  Washing- 
ton, D.  C. 

AMBRICAN   BOCtSTT    FOB    HOBTICULTUSAL    SCnNCB. 

U.  P.  Hedrick,  horticulturist.  New  York  Agricultural  Experiment  Station, 
Geneva,  N.  Y. 

AMIIBICAN    PHTTOPATHOLOOECAL    SOCISTT. 

George  R.  Lyman,  pathologist  in  charge,  plant  disease  survey,  United  States 
Bureau  of  Plant  Industry,  Washington,  D.  C. 

AMEBICAN   SOCIETY    OF  ZOOLOGISTS. 

M.  F.  Guyer,  professor  of  Eoology,  University  of  Wisconsin,  Madison,  Wis. 

F.  R.  Lillie,  professor  of  embryology,  University  of  Chicago,  Chicago,  IlL 

G.  H.  Parker,  professor  of  soology.  Harvard  University,  Cambridge,  Mass. 

BEPBESENTATIVE  OF  THE   DIVISION   OF   FEDERAL   RELATIONS. 

Karl  F.  Kellerman,  physiologist  and  associate  chief,  United  States  Bureau 
of  Plant  Industry,  Washington,  D.  C. 

MEMBERS    AT   LABOE. 

I.  W.  Bailey,  associate  professor  of  forestry,  Bussey  Institution,  Harvard 
University,  Forest  Hills,  Mass. 

Burton  E.  Livingston,  professor  of  plant  physiology,  and  director,  laboratory  of 
plant  physiology,  Johns  Hopkins  University ;  permanent  secretary  of  the  Ameri- 
can Association  for  the  Advancement  of  Science,  Washington,  D.  C. 

C.  E.  McClung,  professor  of  zoology,  and  director  of  the  zoological  laboratory. 
University  of  Pennsylvania,  Philadelphia,  Pa. 

C.  F.  Marbut,  geologist  in  charge  of  soil  survey.  United  States  Bureau  of 
Soils,  Washington,  D.  C. 

A.  G.  Mayor,  director  of  th^  department  of  marine  biology,  Carnegie  Instita- 
tion  of  Washington,  Tortugas,  Fla.     (276  Nassau  Street,  Princeton,  N.  J.) 

Henry  F.  Moore,  Deputy  Commissioner  of  the  United  States  Bureau  <rf 
Fisheries,  Washington,  D.  C. 

J.  R.  Murlin,  professor  of  physiology,  and  director  of  the  department  of  vital 
economics,  University  of  Rochester,  Rochester,  N.  Y. 

Wilfred  H.  Osgood,  assistant  curator  of  mammalogy  and  ornithology^  Field 
Museum  of  Natural  History,  Chicago,  IlL 
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Walter  T.  Swingle,  physiologiat  in  cbarge,  crop  physiology  and  breeding  in- 
vestigations, United  States  Bureau  of  Plant  Industry,  Washington,  D.  O. 
A.  F.  Woods,  president  of  the  University  of  Maryland,  College  Park,  Md. 

COMMITTEBS. 

Advisory  Board  of  the  American  Institute  of  Baking:  Chairman,  Harry  SI 
Barnard,  director,  American  Institute  of  Baking,  Minneapolis,  Minn. 

Committee  on  cooperation  and  cocnrdinatlon :  Chairman,  F.  R.  Llllie. 

Committee  on  educational  relations :  Chairman,  L.  R.  Jones. 

Committee  on  Eugenics :  Chairman,  C.  B.  Davenport,  director  of  the  eugenics 
record  office,  eugenics  laboratory,  Carnegie  Institution  of  Washington,  Cold 
Spring  Harbor,  N.  Y. 

Conmiittee  on  fellowships :  Chairman,  M.  F.  Guyer. 

Committee  on  fertilizers:  Chairman,  J.  6.  Lipman,  director  of  the  New 
Jersey  Agricultural  Experiment  Station,  New  Brunswick,  N.  J. 

Subcommittee  on  physiological  salt  requirements  of  cultivated  plants: 
Chairman,  A.  G.  McCall,  professor  of  geology  and  soils.  University  of  Mary- 
land, College  Park,  Md. 

Committee  on  food  and  nutrition :  Chairman,  J.  R.  MurUn. 

Subcommittee  on  animal  nutrition :  Chairman,  H.  P.  Armsby,  director  of  the 
institute  of  animal  nutrition,  Pamsylvania  State  College,  State  College,  Pa. 

Subcommittee  on  human  nutrition:  Chairman,  J.  R*  Murlin. 

Committee  on  forestry:  Chairman,  Raphael  Zon,  forest  economist.  United 
States  Forest  Service,  Washington,  D.  C. 

Committee  on  marine  biological  laboratory :  Chairman,  F.  R.  Llllie. 

Committee  on  oceanography:  Chainman,  Henry  F.  Moore. 

Committee  on  phytopathology:  Chairman,  George  R.  Lyman. 

Committee  on  phytopathology  in  the  Tropics:  Chairman,  W.  A.  Orton,  plant 
pathologist.  United  States  Bureau  of  Plant  Industry,  Washington,  D.  C. 

Committee  to  secure  list  of  current  problems:  Chairman,  G.  N.  Collins. 

coif  If  ITTBBB  OF  SCIENTIFIC  SOCnDTnS  IN  COOPERATIOYr  WITH  THE  DIVISION. 

American  Society  of  Agronomy:  Chairman,  Charles  V.  Piper. 

Society  of  American  Bacteriologists:  Chairman,  Samuel  C.  Prescott. 

Botanical  Society  of  America :  Chairman,  N.  L  Britton,  director  in  chief  of 
the  New  York  Botanical  Garden,  Bronx  Park,  New  York  City. 

Ecological  Society  of  America:  Chairman,  Barrington  Moore. 

American  Association  of  EconcHulc  Elntomologists :  Chairman,  Walter  C. 
0*Kane,  professor  of  economic  entomology,  New  Hampshire  College  of  Agricul- 
ture and  Mechanic  Arts,  Durham,  N.  H. 

American  Society  for  Horticultural  Science :  Chairman,  U.  P.  Hedrick. 

American  Society  of  Naturalists:  Chairman,  Bradley  M.  Davis,  professor  of 
botany.  University  of  Michigan,  Ann  Arbor,  Mich. 

American  Society  of  Zoologists :  Chairman,  F.  R.  Lillie. 

XIII.  Division  of  ANTHBOPOLocnr  and  Psychology. 

Chairman,  Clark  Wissler. 
Vice  chairman,  C.  E.  Seashore. 

EXBCUTIVE  COMlCmSB. 

Chairman,  Clark  Wissler ;  vice  chairman,  C.  B.  Seashore ;  R.  B.  Dixon,  Ray- 
mond Dodge,  J.  Walter  Fewkes,  E.  L  Thomdike. 
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IfEMBEBS  OF  THE  DIVISION. 
AMBRICAN    ANTHBOPOLOQICAL    ASSOCIATION. 

R.  B.  Dixon,  professor  of  anthropology,  Harvard  University,  Cambridge,  Ma» 
J.  Walter  Fewkes,  chief  of  the  Bureau  of  American  Ethnology,  Smithsonian 
Institution,  Washington,  D.  C. 

F.  W.  Hodge,  Musenm  of  the  American  Indian,  Broadway  at  One  hundred 
and  fifty-fifth  Street,  New  York  aty. 

A.  L.  Kroeber,  curator  of  anthropology.  Museum  of  Anthropology ;  prof^amr 
of  anthropology,  University  of  California,  Berkeley,  Calif. 

Berthold  Laufer,  curator  of  anthropology,  Field  Museum  of  Natural  History, 
Chicago,  111. 

Clark  WIssler,  curator  of  anthropology,  American  Museum  of  Natural  Hte- 
tory.  New  York  City. 

AMEBICAN     PSTCHOLOGICAL    ASSOCIATION. 

James  R,  Angell,  president  of  the  Carnegie  Corporation,  522  Fifth  Avenue, 
New  York  City. 

Raymond  Dodge,  professor  of  psychology,  Wesleyan  University,  Middletown, 
Conn. 

C.  E.  Seashore,  dean  of  the  graduate  college,  and  professor  of  psychology. 
State  University  of  Iowa,  Iowa  City,  Iowa. 

H.  C.  Warren,  Stuart  professor  of  psychology,  Princeton  University,  Prince- 
ton, N.  J. 

J.  B.  Wats(m,  Baltimore,  Md. 

G.  M.  Whipple,  professor  of  experimental  education,  University  of  Michigan. 
Ann  Arbor,  Mich. 

MEMBERS    AT    LABOB. 

J.  H.  Breasted,  professor  of  egyptology  and  oriental  history.  University  of 
Chicago,  Chicago,  111. 

S.  I.  Franz,  scientific  director,  Government  Hospital  for  the  Insane,  Washing- 
ton, D.  C. 

P.  E.  Goddard,  curator  of  ethnology,  American  Museum  of  Natural  History. 
New  York  City. 

L.  M.  Terman,  professor  of  education,  Leland  Stanford  Junior  University, 
Stanford  University,  Calif. 

E.  L.  Thorndike,  professor  of  educational  psychology.  Teachers'  College,  Co- 
lumbia University,  New  York  City. 

A,  M.  Tozzer,  associate  professor  of  anthropology  and  curator  of  middle 
American  archeology  and  ethnology,  Peabody  Museum  of  American  Archeology 
and  Ethnology,  Harvard  University,  Cambridge,  Mass. 

A  representative  of  the  division  of  Federal  relations. 

CO¥lfITTBBS. 

Committee  on  anthropological  and  psychological  study  of  the  people  of  the 
United  States :  Chairman,  Clark  WIssler. 

Committee  on  archeologlcal  survey  of  the  States  of  Illinois,  Indiana,  Iowa, 
and  Missouri :  Chairman, •R.  B.  Dixon. 

State  subcommittee  for  Indiana :  Chairman,  Amos  W.  Butler. 

State  subcommittee  for  Illinois :  Chairman,  Berthold  Laufer. 

State  subcommittee  for  Iowa :  Chairman,  B.  F.  Shambaugh. 

Committee  on  child  welfare  research:  Chairman,  Clark  WIssler. 
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Committee  on  initiation  of  a  Journal  of  psychological  abstracts  (Joint  com- 
mittee with  the  American  Psychological  Association) :  Chairman,  O.  E.  Sea- 
shore. 

Advisory  committee  on  problems  of  military  psychology:  Chairman,  Walter 
Dill  Scott,  Northwestern  University,  Evanston,  111. 

Committee  on  national  intelligence  tests:  Chairman,  Q.  M.  Whipple. 

Committee  on  nystagmus  research :  Chairman,  Clark  Wissler. 

Committee  on  organized  search  for  research  talent  among  college  students: 
Chairman,  C.  E.  Seashore. 

Committee  on  personnel  research  in  business  and  industry:  Chairman, 
Beardsley  Ruml,  assistant  to  the  president  of  the  Carnegie  Corporation,  522 
Fifth  Avenue,  New  York  City. 

Committee  on  prediction  of  success  of  students  entering  higher  institutions: 
Chairman,  W.  V.  Bingham,  professor  of  applied  psychology,  Carnegie  Institute 
of  Technology,  Pittsburgh,  Pa. 

Conmiittee  on  specific  projects  outside  of  the  United  States:  Chairman,  J. 
Walter  Fewkes. 

Committee  of  the  National  Association  of  Directors  of  Educational  Re- 
search to  cooperate  with  the  division:  Chairman,  M.  E.  Haggerty,  professor 
of  educational  psychology.  University  of  Minnesota,  Minneapolis,  Minn. 

Representative  of  the  division  on  committee  on  health  examinations  of  the 
American  Physical  Education  Association:  E.  A.  Hooton,  Peabody  Museum, 
Harvard  University,  Cambridge,  Mass. 

Research  Fellowship  Board. 

A  sum,  amounting  to  $500,000  for  the  period  May  1,  1919,  to  June  30,  1925, 
has  been  pledged  to  be  appropriated  by  the  Rockefeller  Foundation  to  the  Na- 
tional Research  Council  for  the  maintenance  of  National  Research  fellowships 
in  physics  and  chemistry,  under  the  direction  of  a  research  fellowship  board 
appointed  by  the  council  of  the  National  Academy  of  Sciences  and  the  executive 
board  of  the  National  Research  Council  acting  Jointly. 

The  members  appointed  on  this  board  serve  for  a  period  of  five  years.  With 
them  the  chairmen  of  the  divisions  of  physical  sciences  and  of  chemistry  and 
chemical  technology,  appointed  annually,  serve  in  an  ex  officio  capacity. 

MEMBERS    OF    THE    BOARD. 

Simon'  Flexner,  chairman,  director  of  research  laboratories.  Rockefeller 
Institute  for  Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  New  York 
City. 

K.  T.  Compton,  assistant  professor  of  physics,  Princeton  University,  Prince- 
ton, N.  J. 

(George  E.  Hale,  director  of  the  Mount  Wilson  Observatory,  Carnegie  Insti- 
tution of  Washington,  Pasadena,  Calif. 

Elmer  P.  Kohler,  professor  of  chemistry.  Harvard  University,  Cambridge, 
Mass. 

R.  A.  Milllkan,  professor  of  physics.  University  of  Chicago,  Chicago,  111. 

A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Tech- 
nology, Pasadena,  Calif. 

EX   OFFICIO. 

F.  G.  Cottrell,  chairman  of  the  division  of  chemistry  and  chemical  technology. 
National  Research  Council,  Washington,  D.  0. 
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Aagustiui  Trowbridge,  profeMor  of  ithyBics,  Princeton  University ;  diainnan  of 
the  division  of  pbysical  gdencei,  National  Research  Council ;  executive  secre- 
tary of  the  research  feUowship  board  for  1020-21,  Washington,  D.  C 

Fellowahips  for  1920-21  have  been  awarded  to  the  following  persons,  vfbo 
have  demonstrated  a  hi^  order  of  ability  in  research,  for  the  purpose  of  en- 
abling them  to  conduct  investigations  at  educational  institutions  which  make 
adequate  provision  for  research  in  physics  and  chemistry : 


James  A.  Beattie 
Arthur  F.  Benton 
Francis  W.  Bergstrom 
F.  RuBS^  Bichowsky 
Frederick  L.  Browne 
Bmmett  K.  Carver 
George  L.  Clark 


IN   CmMISTET. 

Bdwin  J.  Cohn 
Roscoe  G.  Dickinson 
Rolla  N.  Harger 
Selig  Hedit 
Kartin  C.  Henke 
David  C  Jones 
Korrls  Kharasch 


Albert  G.  Loomls 
John  P.  Minton 
Axel  R.  Olson 
Henry  C.  Parker 
Worth  H.  Rod^ush 


Bmest  F.  Barker 
Gregory  Breit 
John  S.  Foster 
Paul  S.  Helmick 


IN  PHTSICS. 

Leonard  B.  Loeb 
John  P.  Minton 
George  P.  Paine 
Henry  DeW.  Smyth 


Louis  T.  E.  Thompson 
Joseph  Valas^ 


APPENDIX  B. 
AmXIOUS  OF  OSOAiriZATIOV  AS  AXXVDSD  m  TO  ms  80,  19S1. 


The  National  Academy  of  Sciences,  under  the  authority  conferred  upon  it  br 
its  charter  enacted  by  C<Higre6S,  and  approved  by  President  Lincoln  on  Ifarch  S, 
1868,  and  pursuant  to  the  request  ^q;>rcased  In  an  Executive  order  made  by 
President  Wilson  on  May  11, 1018,  adopts  the  following  arti<des  of  organization 
for  the  National  Research  Council,  to  replace  the  temporary  organization  under 
which  it  has  <^rated  heretofore: 

▲XnCLK  I — PURPOSB. 

It  shall  be  the  purpose  of  the  National  Research  Council  to  promote  reeearcb 
In  the  mathematloaU  physical,  and  biological  sciences,  and  in  the  application 
of  these  sciencee  to  engineering,  agriculture,  medicine,  and  other  useful  arts, 
with  the  object  of  increaadng  knowledge,  of  strengthening  the  national  defense, 
and  of  contributing  In  other  ways  to  the  public  welfare,  as  expressed  in  the 
Executive  order  of  May  11,  191S. 

▲ITieLK  U — MEintCTSHlP. 

i^TTiON  1.  The  membership  of  the  National  Research  Council  shall  be  chosen 
with  the  view  of  rendering  the  council  an  effective  federation  of  the  principal 
reaearoh  agencies  tn  the  United  States  conconed  with  the  fields  of  science  and 
technology  named  In  Arti<^  L 
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Sso.  2.  The  council  ahall  consist  of  representatives  of  national  scientific  and 
technical  societies;  representatives  of  the  Government,  as  provided  In  the  Ex- 
ecutive order;  and  representatives  of  other  research  organizations  and  other 
persons  whose  aid  may  advance  the  objects  of  the  coundL 

ABTICLE  ni — DIVISIONS. 

Section  1.  The  council  shall  be  organized  In  divisions  of  two  classes:  Divi- 
sions dealing  with  the  more  general  relations  and  activities  of  the  council,  and 
divisions  dealing  with  special  branches  of  science  and  technology. 

Sec.  2.  The  initial  constitution  of  the  divisions  of  the  council  shall  be  as 
follows : 

Divisions  of  general  relations:  Division  of  Federal  relations,  division  of 
foreign  relations,  division  of  States  relations,  division  of  educational  relations, 
division  of  research  extension,  and  research  information  service. 

Divisions  of  science  and  technology :  Division  of  physical  sciences,  division  of 
engineering,  division  of  chemistry  and  chemical  technology,  division  of  geology 
and  geography,  division  of  medical  sciences,  division  of  biology  and  agriculture* , 
and  division  of  anthropology  and  psychology. 

Sec.  8.  The  number  of  divisions  and  the  grouping  of  subjects  in  Article  III, 
section  2,  may  be  modified  by  the  executive  board  of  the  National  Research 
CoundL 

Sec.  4.  The  divisions  of  general  relations  shall  be  organized  by  the  executive 
board  of  the  National  Research  Ck>undl.     (Art.  IV,  sec.  2.) 

Sec.  5.  To  secure  the  effective  federation  of  the  prlndpal  research  agendes 
in  the  United  States,  provided  for  In  Article  II,  a  majority  of  the  members  of 
each  of  the  divisions  of  science  and  technology  shall  consist  of  representatives 
of  scientific  and  technical  sodeties,  who  shall  be  chosen  as  provided  for  In 
Artlde  V,  section  2.  The  other  members  of  the  division  shall  be  nominated  by 
the  executive  committee  of  the  division,  approved  by  the  executive  board  of 
the  National  Research  Goundl,  and  appointed  In  accordance  with  Article  V, 
section  4. 

Sec.  6.  The  divisions  of  the  council,  with  the  approval  of  the  executive  board, 
may  establish  sections  and  committees,  any  of  which  may  Indude  members 
chosen  outside  the  membership  of  the  coundL 

ABnCLE  IV — ADHINISTBATION. 

Section  1.  The  affairs  of  each  division  shall  be  administered  by  a  chairman, 
one  or  more  vice  chairmen,  and  an  executive  committee,  of  which  the  chairman 
and  vice  chairmen  shall  be  ex  offido  members.  The  officers  and  the  executive 
committee  of  each  of  the  divisions  of  general  relations  shall  be  appointed  by 
the  executive  board  for  such  periods  as  may  be  determined  by  the  board,  except 
that  the  foreign  secretary  of  the  National  Academy  of  Sdences  shall  be  ex 
ofBdo  chairman  of  the  division  of  foreign  relations.  The  officers  and  executive 
committee  of  each  of  the  divisions  of  science  and  technology  shall  be  elected 
by  the  division  at  its  annual  meeting  and  confirmed  by  the  executive  board. 

Sec.  2.  The  affairs  of  the  National  Research  Council  shall  be  administered 
by  an  executive  board,  of  which  the  officers  of  the  National  Research  Council, 
the  president  and  home  secretary  of  the  National  Academy  of  Sciences,  the 
president  of  the  American  Assodation  for  the  Advancement  of  Science,  the 
chairmen  and  vice  chairmen  of  the  divisions  of  science  and  technology,  and 
the  chairmen  of  the  divisions  of  general  relations  shall  be  members  ex  officio. 
In  the  absence  of  the  chairman  of  a  division  the  vice  chairman  or  other 
executive  officer  shall  represent  him.    The  council  of  the  National  Academy  of 
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Sciences  and  the  executive  board  of  the  National  Research  Council*  acting 
Jointly,  may  nominate  additional  members,  not  to  exceed  12  in  number,  who, 
if  not  already  members  of  the  National  Research  Council,  shall  be  appointed 
thereto  by  the  president  of  the  National  Academy  of  Sciences  for  terms  of 
three  years.  Upon  their  retirement  chairmen  of  the  National  Research  CooncU 
shall  continue  as  members  of  the  executive  board  for  two  years  beyond  the 
period  of  their  appointment  Subject  to  the  approval  of  the  executive  board 
the  business  of  the  council  may  be  transacted  by  an  interim  committee  con- 
stituted as  defined  in  the  by-laws. 

Sec.  3.  The  officers  of  the  National  Research  Council  shall  consist  of  a 
chairman,  a  chairman  of  the  executive  board,  one  or  more  vice  chairmen,  a 
permanent  secretary,  and  a  treasurer,  who  shall  also  serve  as  members  and 
officers  of  the  executive  board  of  the  council. 

Sec.  4.  The  officers  of  the  National  Research  Coimcil,  excepting  the  permanent 
secretary  and  the  treasurer,  shall  be  elected  annually  by  the  executive  board. 
The  permanent  secretary  of  the  council  shall  be  elected  by  the  executive  board 
for  a  period  of  one  year  or  more.  The  treasurer  of  the  National  Academy  of 
Sciences  shall  be  ex  officio  treasurer  of  the  National  Research  Council. 

Sec.  5.  The  duties  of  the  officers  of  the  council  and  of  the  divisions  shall  be 
fixed  by  the  executive  board. 

ABTICLB  V — NOMINATIONS  AND  APPOINTMENTS. 

Section  1.  The  Government  bureaus,  civil  and  military,  to  be  represented  hi 
the  division  of  Federal  r^ations  and  the  scientific  and  technical  societies,  to  be 
represented  in  the  divisions  of  science  and  technology  of  the  National  Research 
council,  shall  be  determined  by  Joint  action  of  the  council  of  the  National  Acad- 
emy of  Sciences  and  the  executive  board  of  the  National  Research  Council. 

Sec.  2.  Representatives  of  scientific  and  technical  societies  shall  be  nominated 
by  the  societies,  at  the  request  of  the  executive  board,  and  appointed  by  the 
president  of  the  National  Academy  of  Sciences  to  membership  in  the  council  and 
assigned  to  one  of  its  divisions. 

Sec.  3.  The  representatives  of  the  Government  shall  be  nominated  by  the 
president  of  the  National  Academy  of  Sciences  after  conference  with  the  secre- 
taries of  the  departments  concerned,  and  the  names  of  those  nominated  shall  be 
presented  to  the  President  of  the  United  States  for  designation  by  him  for 
service  with  the  National  Research  Council. 

Sec.  4.  Other  members  of  the  council  shall  be  nominated  by  the  executive 
committees  of  the  divisions,  approved  by  the  executive  board,  and  appointed  by 
the  president  of  the  National  Academy  of  Sciences  to  membership  and  assigned 
to  one  of  the  divisions. 

Sec.  5.  Members  of  the  council  shall  be  appointed  for  terms  of  three  years, 
except  when  appointed  to  fill  unexpired  terms. 

Sec.  6.  The  Government  representatives  shall  serve  for  periods  of  three  years, 
unless  they  previously  retire  from  the  Government  office  which  they  represent. 
In  which  case  their  successors  shall  be  appointed  for  the  unexpired  term. 

article  VI— meetings. 

Section  1.  Meetings  of  the  council  may  be  held  on  call  of  the  executive  board. 

Sec  2.  The  executive  board  and  the  divisions  shall  hold  annual  meetings,  at 
which,  in  the  case  of  the  divisions  of  science  and  technology,  officers  shall  be 
elected ;  such  other  meetings  may  be  called  as  may  be  required  for  the  trans- 
action of  business.    The  annual  meeting  of  the  executive  board  shall  be  held  in 
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April  in  the  dty  of  Washington,  on  a  date  to  be  determined  as  the  board  may 
direct 

Sec.  8.  Joint  meetings  of  the  executire  board  of  the  National  Research  Council 
and  the  council  of  the  National  Academy  of  Sciences  shall  be  held  from  time  to 
time,  to  consider  any  matters  which,  in  the  judgment  of  the  president  of  the 
National  Academy,  require  the  attention  of  both  bodies. 

ABTICUC  VII — PUBLICATIONS  AND  REPORTS. 

Section  1.  An  annual  report  on  the  work  of  the  National  Research  Council 
shall  be  presented  by  the  chairman  to  the  National  Academy  of  Sciences  fol* 
submission  to  Congress  in  connection  with  the  annual  report  of  the  president  of 
the  academy. 

Sec.  2.  Other  publications  of  the  National  Research  Council  may  include 
papers,  bulletins,  reports,  and  memoirs,  which  may  appear  in  the  proceedings 
or  memoirs  of  the  Naticmal  Academy  of  Sciences,  in  the  publications  of  other 
societies,  in  sbientiflc  and  technical  Journals,  or  in  a  separate  series  of  the 
Research  Council. 

ARTICLE   ym — ^AMEND1£ENT8. 

Section  1.  Power  of  amendment  of  these  articles  of  organization  shall  reside 
in  the  council  of  the  National  Academy  of  Sciences. 
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[Junuiry  1  to  Jime  30,  ISSL] 

To  the  President  of  the  National  Academy  of  Sciences: 

I  have  the  honor  to  submit  the  following  report  as  treasurer  of  tiie 
academy  for  the  six  months'  period  from  January  1  to  June  SO,  192U 
and  as  treasurer  of  the  National  Research  Council  for  the  same 
period.  At  the  autumn  meeting  of  the  academy,  held  in  November, 
1920,  the  constitution  and  rules  were  amended  so  as  to  change  the 
termination  of  the  fiscal  year  from  December  SI,  as  heretofore,  to 
June  80.  This  report  is  divided  into  two  secCiona,  the  first  covering 
the  accounts  of  the  National  Academy  of  Sd^dces  and  the  second 
covering  those  of  the  National  Beseardi  Council. 

VATIOVAL  ACADBKT  OT  SCIEHGBa. 

The  total  income  of  the  academy  from  gifts,  dues,  interest  on  in- 
vestments, subscriptions,  and  contributions  to  proceedings  amounted 
to  $25,775.16.  The  miscellaneous  disbursements  amounted  to  $12,- 
846.35,  and  payments  on  grants  and  for  medals  from  trust  funds 
amounted  to  $5,304.92. 

The  total  book  value  of  the  investjnents  held  by  the  academy  on 
June  30,  1921,  was  $256,051.50,  yielding  interest  at  that  date  at  the 
rate  of  5.27  per  cent  on  the  sum  named.  The  market  value  of  these 
investments  on  June  30,  1921,  as  nearly  as  could  be  determined,  was 
$222,363.08  and  the  interest  rate  as  computed  on  that  sum  was  6.07 
per  cent. 

A  gift  of  $400  was  received  from  Mrs.  Mary  Clark  Thompson, 
which  was  in  addition  to  the  $11,000  contributed  by  her  during  the 
year  1919.  The  additional  sum  was  to  provide  for  the  award  this 
year  of  the  Mary  Clark  Thompson  gold  medal,  which  otherwise 
would  not  have  been  possible. 

Special  contributions,  qhiefly  from  members  of  the  academy  and 
amounting  to  $3,171,  were  secured  through  the  efforts  of  Dr.  Charles 
D.  Walcott  for  the  purpose  of  financing  in  a  more  satisfactory  way 
the  cost  of  publishing  the  Proceedings  of  the  academy. 

The  capital  of  the  Bache  fund  was  increased  by  $1,000,  making  a 
total  now  for  that  fund  of  $60,000,  by  action  of  the  directors  of  the 
Bache  fund  in  transferring  the  sum  of  $1,000  from  income  to  capital. 

Changes  in  the  investments  may  be  summarized  as  follows :  Loans 
on  real  estate  aggregating  $9,000  were  paid  at  maturity.    Nine  bonds 
of  a  total  face  value  of  $6,700  were  purchased  for  $6,465.50. 
82 
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The  consolidated  investment  fund  now  totals  $175,746.50,  an  in- 
crease of  $1,000  having  been  made  since  the  last  report  by  the 
increase  in  the  capital  of  the  Bache  fund. 

TRUST  FUNDS  OF  THE  AOADEXT. 

The  trust  funds  of  the  academy,  the  income  of  which  is  adminis- 
tered for  specific  purposes,  are  enumerated  below.  The  capital  of 
certain  funds  has  been  increased  beyond  the  amount  of  the  original 
gift  or  bequest  by  the  transfer  of  accumulated  income  at  the  request 
of  the  donors  or  by  action  of  the  academy. 

Bache  fund:  Bequest  of  Alexander  DaUas  Bache,  a  member  of  the 

academy,  1870.    To  aid  researches  hi  physical  and  natural  sciences.  $60, 000. 00 

Watson  fund:  Bequest  of  James  O.  Watson,  a  member  of  the 
academy,  1874.  For  the  promotion  of  astronomical  scioice  through 
the  award  of  the  Watson  gold  medal  and  grants  of  money  in  aid 
of  research — - 25, 000. 00 

I>raper  fund :  Gift  of  Mrs.  Henry  Draper,  1883.  In  memory  of  her 
husband,  a  former  member  of  the  academy.  To  found  the  Henry 
Draper  gold  medal,  to  be  awarded  for  notable  investigations  in 
astronomical  physics.  The  balance  of  income  is  applied  to  air  re- 
search in  the  same  science : 10,000.00 

Smith  fund:  Gift  of  Mrs.  J.  Lawrence  Smith,  1884.  In  memory  of 
her  husband,  a  former  member  of  the  academy.  To  found  the 
J.  Lawrence  Smith  gold  medal,  to  be  awarded  for  important  in- 
vestigations of  meteoric  bodies  and  to  assist,  by  grants  of  money, 
researches  concerning  such  objects 10,000.00 

Oibbs  fund:  Established  by  gift  of  Wolcott  Gibbs,  a  member  of 
the  academy,  1882,  and  increased  by  a  bequest  of  the  late  Morris 
Loeb,  1914.    For  the  promotion  of  researches  in  chemistry 5, 546. 60 

Oould  fund:  Gift  of  Miss  Alice  Bache  Gould,  1897.  In  memory  of 
her  father,  a  former  member  of  the  academy.  For  the  promo- 
tion of  researches  in  astronomy 20,000.00 

O>m8tock  fund:  Gift  of  Gen.  Cyrus  B.  Ck>mstock,  a  member  of 
the  academy,  1907.  To  promote  researches  in  electricity,  mag^ 
netism,  or  radiant  energy  through  the  Gomstoclc  prize  of  monegr, 
to  be  awarded  once  in  five  years  for  notable  investigations.  The 
fund  is  to  be  increased,  ultimately,  to  $15,000 12, 406. 02 

Jdarsh  fund:  Bequest  of  Othniel  Charles  Marsh,  a  member  of  the 
academy,  1909.  To  promote  original  research  in  the  natural 
sciences.  To  the  original  bequest  of  $10,000  the  academy  has 
added  interest  received  from  the  estate  and  has  authorized  the 
increase  of  the  fund  to  $20,000  by  annual  additions  from  income..    20, 000. 00 

Murray  fund :  A  gift  from  the  late  Sir  John  Murray,  1911.  To  found 
the  Alexander  Agassiz  gold  medal,  in  honor  of  a  former  mem- 
ber and  president  of  the  academy,  to  be  awarded  for  original 
contribution  to  the  science  of  oceanography 6,000.00 

Hartley  fund:  A  gift  from  Mrs.  Helen  Hartley  Jenkins,  1919-14, 
in  memory  of  her  father,  Marcellus  Hartley,  to  found  the  medal 
of  the  academy  awarded  for  eminence  in  the  application  of 
science  to  the  public  welfare 1,200.00 
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Billings  fund:  EBtablished  by  the  bequest  of  Mrs.  Mary  Anna 
Palmer  Draper  (Mrs.  Henry  Draper)  of  $25,000,  1915.  To  sup- 
port the  publication  of  the  proceedings  of  the  academy  or  for 
other  purpose,  to  be  determined  by  the  academy,  three  install- 
ments     $.5. 000. 00 

Elliot  fund:  Gift  of  Margaret  Henderson  Elliot,  to  fbund  the 
Daniel  Giraud  Elliot  gold  medal  and  honorarium  for  the  most 
meritorious  work  in  zoology  or  paleontology  published  in  each' 
year a  000. 00 

Thompson  fund:  Gift  of  Mrs.  Mary  Clark  Thompson,  1919,  the 
income  thereof  to  be  applied  for  a  gold  medal  of  appropriate 
design  to  be  awarded  annually  by  t&e  acad^ny  for  the  most  im- 
portant services  to  geology  and  paleontology,  the  medal  to  be 
known  as  the  Mary  Clark  Thompson  gold  medal 10,000.00 

In  addition  to  the  above-named  funds  the  academy  holds  the  fol- 
lowing: Agassiz  fund — ^bequest  of  Alexander  Agassiz,  a  mem- 
ber of  the  academy,  1910,  for  the  general  uses  of  the  academy 50,000.00 


Total 243, 151.52 

Statement  of  a9BetB  and  liabilities,  June  SO,  1921, 

ASSETS. 


Face  value. 


Book  value. 


Karktt 

value  Jiae 
3Q,19S. 


1.  Mortgatenotei.seoiiied  by  first  mortgages  on  real  estate 

2.  Bonds— 

(Bonds  purchased  during  the  year  are  indicated  thus  *.) 

American  Telephone  dc  Telegraph  Co.,  10-year,  5  per  cent,  gold  col- 
lateral trust,  due  Dec  1  1940;  Nob.  4604,29345,29246,  41419;  4  at 
$1,000 

A  sheville  Power  &  Light  Co.,  first  mortgage,  30-year  gold,  5  per  cent, 
due  Apr.  1,1942,  New  York;  Nos.  272, 490, 492, 506, 509;  5attl,000.. 

Broadway  Realty  Co.,  purchase  money,  first  5  per  cent  gold,  due 
Sept.  1, 1926;  Nos.  50,  796, 963^965, 1068, 1616-1620, 1102, 1189, 1620, 
1630;  16  at  11,000 

Bush  Terminal  Buildings  Co.,  first  mortgage  60-year  sinking  fund,  6 
per  cent,  gold,  due  Apr.  1, 1960;  Nos.  138&-1387  and  2805-2809;  10 
at  SI  ,000 

Chesapeake  &  Ohio,  general  mortgage,  4.5  per  cent,  gold,  due  New 
York, Mar.  1,1992;  Nos.  16350-15354;  5at $1,000 

City  of  Taooma,  Green  River  special  water  fund  No.  2,  5  per  cent, 
due  Oct.  1, 1939;  Nos.  1508-1511;  4at $1,000 

Cleveland  Electric  &  IBuminationg  Co.,  first  mortgage,  6  per  cent, 
gold,  due  New  York,  Apr.  1, 1939;  Nos.  D261-D264;  4  at  $600;  and 
Nos.  M6060,  M6096,  M0097,  M15094-M15008;  8  at  $1,000 

Commonwealth  Electric  Co.,  first  5  per  cent,  due  June  1, 1943;  Nos. 
294^2947,4011;  4  at  $1,000 

Cosmos  Club,  4.5  per  cent,  due  July  1, 1949;  Nos.  286-289,  290-294, 
296,297,299,301,303-305,350;  17at$l/)00 

Detroit  Edison  Co.,  first  and  refunding  mortgage,  gold,  5  per  cent, 
due  Jan.  1, 1940;  Nos.  9657-^6e0;  4  at  $1,000,  and  Nos.  D601,  D502, 
D599;  3  at  $500. 


$21,60a00 


4,000.00 
5,000.00 

i6,ooaoo 

10,000.00 
6,000.00 

4,ooaoo 

10,000.00 
4,000.00 

i7,ooaoo 


$21,500.00 


8,817.50 
4,802.60 

14,990.00 

9,375.00 
4,600.00 
4, 14a  00 

9,607.60 
3,600.00 
17,000.00 


6,600.00        6,005.00 


»l,50QLtt 


3,280.tt 
S,7SQl« 

12,710Ltt 

7,400l« 
S,«9Q.« 
8,4B0LOI 

8,S0i« 
S,16lL« 
12,790.61 

4,2nL« 
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Statement  of  as8et9  and  liahilities,  June  SO,  1921 — Ck)ntinued. 

ASSETS—Continuoi. 


Face  value. 


Book  value. 


Market 

value  June 

30, 1921. 


2.  Bonds— Continued. 

Detroit  Edison  Co.,  first  mortgage,  30-year  gold,  5  per  cent,  due  Jan. 
1, 1933;  Nofl.  557,  2442,  2443,  3024,  3252,  3253,  3639-3641,  8086;  10  at 
11,000 


Dominion  Coal  Co.  (Ltd.),  first  mortgage,  sinking  fund,  gold,  5  per 
cent,  due  New  York,  Mar.  1, 1940;  Nos.  A1037-A1039;  3  at  $1,000.. 

Galveston,  Harrisburg  &  San  Antonio,  Mexican  and  Pacific  Ex., 
6  per  cent,  second  guaranteed;  reduced  to  5  per  cent,  due  Jan.  1, 
1931;  Nos.  1044, 1048, 1248,  2112-2116;  8  at  S1,000 

Georgia  Ry.  &  Electric  Co.,  first  consolidated  mortgage,  5  per  cent, 
sinking  fund,  gold,  due  Jan.  1, 1932;  Nos.  191, 1061, 1600;  3  at  S1,000. 

Government  of  the  Province  of  Alberta,  4.6  per  cent,  10-year  gold 
debenture,  due  New  York,  Dec.  1, 1923;  Nos.  1501-1611;  11  at  $100, 
and  Nos.  2031, 2032;  2  at  $500 

Goyemment  of  the  Province  of  Alberta,  4.5  per  cent,  10-year  gold 
debenture,  due  New  York,  Feb.  1, 1924;  No.  2620;  1  at  $500 

GovemiEent  of  the  Province  of  .Mborta,  5  per  cent,  10-year  gold 
debenture,  due  New  York,  May  1, 1925;  No.  2364;  1  at  $1,000,  and 
Nos.  O189B-O193B;5at$500 

Grand  Raidds  Gas  Light  Co.,  5  per  cent,  first  mortgage,  gold,  due 
New  York,  Aug.  1, 1939;  Nos.  A522,  A523,  A595,  A596;  4  at  $1,000. . 

Great  Northern  Ry.  Co.,*  7  per  cent,  15-year  general  mortgage,  series 
A,  due  July  1, 1936;  tenporary  certificates;  Nos.  TM67750-TM67755; 
6  at  $1,000;  TC4849,  TC4850;  2  at  $100;  TD3817;  1  at  $500 

Hydraulic  Power  Co.  of  Niagara  Falls,  5  i>er  cent,  refunding  and 
improvement  mortgage,  due  Oct.  1, 1951;  Nos.  D457,  D458,  D244; 
3  at  $500 

laberty,  third  toan,  4i  per  cent,  gold,  of  1928;  Nos.  8239,  at  $10,000; 
Nos.  26434^2643523;  25  at  $100;  and  Nos.  4070782-4070787;  6  at  $50. 

Liberty,  fourth  loan,  4i  per  cent,  gold,  of  1933-1938;  Nos  DO4770174; 
EO4770175;  2  at  $100 

Michigan  Northern  Power  Co.,  first  mortgage  guaranteed,  5  per 
cent,  due  1941;  Nos.  5054, 5057,  5216,  5516,  5567-5571,  8515;  10  at 
$1,000;  and  Nos.  4367,  4368;  2  at  $500 

Milwaukee  Electric  Ry.  &  Light  Co.,  5  per  cent,  general  and  refund- 
ing mortgage,  gold,  series  A,  due  New  York,  Dec.  1, 1951;  Nos. 
2088,2772,3830,3840,3930,3931,5222-5224;  9  at  $1,000 

Minneapolis  General  Electric  Co.,  5  per  cent,  30-year,  gold  mort- 
gage, due  New  York,  Dec.  1,  1934;  Nos.  1621,  1622,  1949,  2004, 
2572-2575,7579,7580;  10  at  $1,000 

Niagara  Falls  Power  Co.,  first  mortgage,  5  per  cent,  gold,  coupon, 
due  Jan.  1, 1932;  Nos.  5246,  5247,  6583, 8358;  4  at  $1,000 

Niagara  Falls  Power  Co.,  first  mortgage,  5  per  cent,  gold,  regis- 
tered, due  Jan.  1, 1932;  No.  R484;  1  at  $6,000 

Riggs  Realty  Co.,  3-30-year  coupon,  first,  5  per  cent,  due  Wash- 
ington, D.  C,  Oct.  1, 1940;  Nos.  124, 128,  132,  136, 140, 144;  6  at 


$1,000.. 


Bhawlnigan  Water  &  Power  Co.,  5  per  cent,  consolidated  mortgage, 
30-year,  gold,  due  Jan.  1,  1934;  Nos.  M0354,  MO510,  M2894, 
M2943;  4  at  $1,000 


$10,000.00 
8,000.00 

8,000.00 
3,000.00 

2,ioaoo 

500.00 

8,500.00 
4,000.00 

6,700.00 

1,500.00 

12,800.00 

200.00 

11,000.00 

9, 000*00 

10,000.00 
4,000.00 
6,000.00 

6,000.00 

4,000.00 


$10,072.50 
2,718.75 

8,03a  00 
2,995.00 

2,012.25 
47a  00 

8,380.00 
4,02a  00 

6,465.50 

1,320.00 

12,800.00 

200.00 

9,540.00 

8,237.50 

9,880.0a 
4,100.00 
5,760.00 

6,195.00 

8,822.50 


$8,800.00 
2,340.00 

6,56a  00 
2,430.00 

1,869.00 
445.00 

3,150.00 
3,400.00 

6,465.50 

1,20a  00 

11,617.28 

173.80 

8,250.00 

6, 21a  00 

8,700.00 
3,440.00 
5,160.00 

5,520.00 

3, 48a  00 
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Statement  of  assets  and  UahiUties,  June  SO,  1921 — Continiied. 

ASSBTB— Continued. 


Face  value. 


Bookvahie. 


Maiket 

TahKlane 
30,1»2L 


3.  Bonds— Continued. 

Southern  Bell  Telephone  &  Telegraph  Co.,  30-7ear  first  mortgage, 
5  per  cent,  sinking  fund,  gold,  due  Jan.  1,  1041;  Nos.  M9739, 
M11576-M11579,  M13965,  M15568-M16670;  9  at  $1,000 

Swiss  Govemment,  8  per  cent,  due  July  1,  1040;  No.  3400;  1  at 
$1,000 


Trinity  Buildings  Corporation,  first  mortgage,  gold,  6}  per  cent, 
due  1939;  Nos.  M5229~M5243;  15  at  $1,000;  and  Nos.  D097-D706; 
10  at  $500 

Two  Rector  Street  Corporation,  first  mortgage,  16-year,  sinking 
fund,  gold  loan,  6  per  oent,  due  Apr.  1, 1935;  No.  M300;  1  at  $1,000; 
NO.D152;  1  at  $600 

Union  Electric  Light  &  Power  Co.,  of  St.  Louis,  5  per  cent,  first 
mortgage,  30-year,  gold,  due  New  York,  Sept.  1, 1932;  Nos.  1352, 
4169,8601,8821;  4  at  $1,000 

United  Kingdom  of  Great  Britain  and  Xreland,  10-year,  51  per  cent, 
due  Aug.  1, 1929;  Nos.  M188684-M138599;  16st$l/)00 

Vioksburg,  Shreveport  &  Padfio  R.  R.  Co.,  prior-lien  mortgage,  at 
6  per  oent,  gold,  renewed  at  5  per  cent,  due  Nov.  1, 1915,  extended 
to  Nov.  1, 1940;  Nos.  561,  661,  794,  962, 1323;  6  at  $1,000 


$9,ooaoo 
i.ooaoo 

20,000.00 
1,500.00 

4,ooaoo 

16,000.00 
i>,000.00 


$8,942.50 
1,000.00 

19,900lOO 

1,500.00 

8,782.50 
16,400.00 

5,O6QlO0 


$7,2IXlL» 
l,01iOI 

18,00QLn 

1,817.50 

8,»Ltt 
14,128.00 

8,  moo 


Total.. 


262,800.00 


256,051.50 


222,3aO» 


SUMMARY. 


Book  valuo  of  mortgage  notes  as  above. 
Bookvahie  of  bonds  as  above 


Bank  balance  June  30, 1921. 
Total 


.  821,50&« 
.  334»5SL» 

^00.90 
21,28191 

277,3SLQI 


LLA.BILITIBS. 


Income. 

Capital. 

Income. 

CapitiL 

•General  fund,  uninvested. . . 

$973.91 

Draper  fund: 

Invested 

$917.50 
655.66 

300.00 
674.96 

500.00 

«.» 

7,oiaoo 

897.72 

2oaoo 

44.83 

$50,000.00 
60,000.00 

810,000100 

UnirivA!ft4fd 

Badie  fund: 

Invested 

ElUot  fund: 

Invested 

1,234.39 
50.00 

2,240.00 
479.95 

500.00 
1,601.68 

1,310.25 

8,008. 60 

Unf  Tiv^f<tte<i  ---.---. 

Uninvested 

5,000.00 

Billings  fund,  invested 

Building  site: 

Gibbsfund: 

Invested 

5,545^91 

Invested 

Vrsinv?^fA 

Gould  fund: 

Invested 

Comstock  fund: 

12,265.00 
141.02 

17,992.30 

Invested 

2,007.» 

Uninvested 

Hale  lectureship: 

Invested 

Consolidated   fund,    unin- 

vested  

Uninvested 

........... 
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Statement  of  assets  and  UabiUiies,  June  SO,  iPSi--Continued. 
UABILITIEfr-Ooiitiiioed. 


Income. 

Ci^ital. 

Income. 

Capital. 

HATttajfand: 

Infested 

$1,200.00 

Thompson  fund: 

Invested 

$10,000.00 

TTniTmwt^ 

S13a68 

1150.00 
1,215.00 

400.00 

777.23 

1,125.76 

1,977.42 

2,04a  00 

2,542.50 
1,288.49 

Uni7»vfifft^ 

120.86 

1,780.00 
1,10171 

Marsh  fund: 

Invested 

I2o,ooaoo 

Watson  fund: 

24,976.25 
23.75 

Unlnveifted 

TJninvestnd  % 

6,ooaoo 

Grand  total 

Mmray  fund: 

Invested 

34,18a  48 

243,151.52 

TJnlnveerted 

Consolidated     investment 
fund: 
Invested 

"=" 

Prooeedlngs: 

Academy  account,  un- 

174,227.75 
1,517.75 

invested 

l,3ia25 

Jofpt    aooourit,    unin- 

u mnvesiea 

Total 

vested 

l,8ia25 

175,745.50 

Bmergency  fund  prooeed- 

|ngff ^  linf ny^tffted 

Smith  fund: 

Invested 

10,000.00 

TJninvfsted 

Condensed  statement  of  receipts  and  expenditures,  Jan,  1  to  June  SO,  1921, 

BECEIFTS. 

Balance,  Jan.  1,  1921,  as  per  last  report $13, 650. 61 

Cash  receipts: 

Academy  Proceedings — 

Annual  dues $1,035.00 

Subscriptions 167. 00 

Reprints  and  separates 465.  57 

Special  contributions  secured  by  Dr. 

Chaa  D.  Walcott 3,171.00 

National  Research  Council,  for  space.        832. 48 

$5, 67L  05 


Joint  Proceedings — 

Subscriptions 453. 39 

National  Research  Council 1, 250. 00 

National  Academy  of  Sciences 1,250.00 


General  fund — 
Annual  dues. 


660.00 


2, 953. 39 


660.00 


Thompson  f  imd : 

Additional    contribution    by    Mrs.    Mary    Clark 

Thompson 400.  00 

Total  income  from  investments •  7,090.72 

Mortgage  notes  paid 9,000.00 


25,775.16 

Book  transfers,  distribution  of  consolidated 4, 847. 25 

Total 44,279.02 

—22 7  «=_=r 
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EXPENDITUBE8. 

Book  transfers,  distribution  of  consolidated $4,847.2 

Cash  expenditures: 

Investment  of  capital ^^ $6,465.50 

Blue  prints,  and  sign,  building  site 81. 16 

6,546.ej 

Payments  from  trust  and  other  funds : 

Bache  fund — 

W.  Llndgren,  grant $300. 00 

Gilbert  N.  Lewis,  grant 500.00 

Frank  P.  Uoderhill  and  Lafayette  B. 
Mendel,  grant 200. 00 

1,000.00 

Draper  fund — 

William  Bowie,  grant 200.00 

Gold   medal 208. 60 

408.60 

Elliot  fund,  honorarium  and  gold  medal 401. 78 

GIbbs  fund,  R.  L.  Datta,  grant 200. 00 

Gould  fund — 

The  Astronomical  Journal,  grant 600. 00 

William  Bowie,  grant , 150. 00 

650.00 

Hartley  fund,  gold  medal 69. 70 

Marsh  fund — 

Anna  M.  Tolhurst,  grant $100.00 

Carl  O.  Dunbar,  grant 300. 00 

W.  J.  Sinclair,  grant 400. 00 

800.00 

Murray  fund,  medal 9. 27 

Smith  fund,  S.  A.  Mitchell,  grant 500.00 

Thompson  fund — 

Proof  medal  by  artist $350.  00 

Gold  medal . 415.  57 

765. 57 

Watson  fund,  John  A.  Miller,  grant 500. 00 

5, 301 92 

Academy  Proceedings : 

Printing  and  distributing 1, 763. 24 

Expenses — 

Boston  office 70.00 

Washington  office •        39. 29 

Transferred  from  academy  proceedings  to  Joint  pro- 
ceedings, representing  the  contribution  by  the  Na- 
tional Academy  of  Sciences -__    1,250.00 

3, 122. 53 

Joint  Proceedings: 

Salary,  managing  editor 375.00 

Printing  and  distributing 366. 11 

Expenses — 

Huston   office 105.00 

Washington  office 129. 86 

975.9T 
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General  fund : 

Salary,  assistant  secretary $450. 00 


Home  secretary's  office- 
Treasurer's  office 

Memoirs,  printing,  etc.- 

Meeting,  annual 

Election  of  members 


829.88 
158.75 

88.55 
610.90 

63.11 


$2, 201. 19 


22, 998.  52 
Balance.  June  80,  1921 . 21, 280. 50 

Total 44, 279. 02 


Account9  tcith  individual  funds  Jan.  1  to  June  SO,  1921, 

General  fund. 

Agassiz  fund. 

Income. 

Capital. 

Income. 

CapiUL 

Balance  Jan.  1, 1921: 

Cash 

$1,128.80 

Invested 

$50,000.00 

lUoeipts: 

Tnter9"t  on  hivwrtinf>nt"«.  x 

1,386.80 
600.00 

Annual  taxes 

Total 

3,175.10 

50,000.00 

Disbnnements: 

General  expenses 

2,201.19 
073.91 

Balance  June  30, 1921: 
P4yili       ,.     

Invested 1 

50,000.00 

Total 

3,175.10 

50,000.00 

Bache  fund. 

Billings  fund. 

Income. 

Capital. 

Income. 

Capital. 

Balance  Jan.  1, 1921: 

Cash 

$1,597.96 

Invested  ..t.. 

$59,000.00 

$50.00 
139.70 

$5,000.00 

Receipts: 

Interest  on  investments 

1,636.43 

1,000.00 

Total 

3,234.39 

60,000.00 

189.70 

5,000.00 

Disbursements: 

Grants 

1,000.00 

Transfer  to  Proceedings 

139.70 

Tran-'^fer  froin  income  to  capital 

1,000.00 
1,234.39 

Balance  Tune  30, 1921: 

Cash 

Invested 

60,000.00 

60.00 

5,000.00 

Total 

3,234.39      fin.  000.  nn 

189.70 

5,000.00 

1 
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AcoaunU  toiih  indkMual  fun4$  Jim.  1  to  Jtme  50, 19il — Ckuitiiuied. 


BoOdincslte. 

ComstockftDd. 

Income. 

Capital 

Income. 

CapttaL 

Bdanoe  Jan.  1,1921: 

Owh 

$$48.61 

2,340.00 

812.80 

$1,287.77 
500.00 
218.91 

$14L(B 

tnyMted 

12,2B5.« 

Total 

2,801.U 

2,101.68        12,40108 

Disbonements,  pl&ts,  blue  jwints,  and  sign. 

81.16 

479.95 
2,240.00 

Bafattioe  June  30^1021: 

Cash                                                         

1,601.68 
500.00 

14L(B 

Invested 

12,2»uOe 

Total 

2,801.U 

2,101.68 

12,408.0 

Consolidated  ftind. 

Draper  ft]Dd. 

Income. 

CaidtaL 

Income. 

C^kitaL 

BaJanceJaii.  1,1921: 

Certi 

$1,441.00 

$0.75 
174,744.75 

$763.00 
917.50 

302.26 

Invested 

$io,ooaa 

Beoelpts: 

Tnt<VMt  on  invfistn&ents 

4,716.50 

Cash  trftpsfw  (kM»4») 

1,000.00 

Total 

6,157.50 

175,745.50 

1,981.76 

10,OOOLfll 

Dkbnnements: 

Distribationofoonsolidated 

4,847.25 

Grants*^  medalff 

408.00 

655.66 
917.50 

Balanoe  June  30, 1921: 

OMh 

l,3ia25 

1,517.75 
174,227.75 

Invested  ...4. 

10,000.0 

T\»tal : 

6,157.50 

175,745.50 

1,981.76 

10, 00a  06 

Emotfnnd. 

OlbbsfkiDd. 

Tn^yrn^, 

Capital 

Tnty^nwi- 

Capital 

Balance  Jan.  1,1921:                                       ^ 
ntffb 

$847.80 
800.00 
228.85 

$72.15 
500;  00 
164.74 

Invested 

$8,ooaoo 

$6.S45l9 

Reoehrts.  interest  on  invAstments  

Total •.... 

1,376. 74 

8,00a  00 

736.80 

&,54SlS9 

Disbursements: 

401.78 

(bant 

200.00 

36.89 
600.00 

Balance  June  80, 1921: 

67496 
SOOiOO 

Invested .  .         .  .             ...  . 

8,000.00 

5,545.31 

Total 

1,876.74 

8,0001 00 

73&89 

5,54iS 
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i  to  June  SO,  iPl!i—- Oontinaed. 


Gould  ihnd. 

Hale  lectureship. 

Income. 

CapitaL 

Income. 

Capital. 

Balaooe  Jan.  1, 11)81: 

CVA . .               

1837.16 
7,010.00 

710.66 

$7.60 
19,992.60 

$40.50 
200.00 

424 

Invested 

Receipts: 

Interest  on  In'^estments 

Total 

8,657.72 

20,000.00 

244.83 

Grants 

650.00 

897.72 
7,010.00 

Balanoe  June  30, 1921: 

Cash 

2,007.50 
17,992.50 

44.83 
200.00 

Invested 

Total 

8,667.72 

20,000.00 

844.88 

Hartley  fond. 

Marsh  fund. 

Income. 

CapitaL 

Income. 

Capital. 

Bftlanoe  Jan.  1,1921: 

Oftsh 

8166.94 

$1,467.88 
16a  00 
667.71 

InTosted       

$1,200.00 

$80,000.00 

Riinatnts  fntereet on  hiveftments. 

88.44 

Total 

200.38 

1,200.00 

2,166.09 

20,000.00 

Disbursements: 

Hedal 

69.70 

Grants ....T .- TT Tr.*-TTr...^T... 

800.00 

1,215.09 
150.00 

Balance  June  90,1921: 

Cash 

130.68 

Invested  -. r t 

1,200.00 

20,000.00 

TotaL 

200.38 

1,200.00 

2,166.09 

20,000.00 

Bmergencvftmd,  Pro- 
ceedings. 

Income. 

Capital. 

Income. 

Capital. 

BaUncoJan.  1,1921: 

Cash  

$611.76 
400.00 

174.74 

$477.54 

Invested 

$6,000.00 

Beoelpts: 

Interest  on  investments  .-.,r.,-r--Tr-...Tr 

1,562.46 

Total 

1,186.60 

6,000.00 

2,040.00 

Plsborsenients: 

jfedal 

9.27 

777.28 
400.00 

Balance  Jane  80, 1021: 

Cash 

2,040.00 

Invested 

6,000.00 

T^ytsL 

1,186.60 

6,000.00 

2,040.00 
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Academy  Proceedings. 

Joint  Proceedings. 

Income. 

Capital. 

Income. 

Capital. 

Balance  Jan.  1, 1921; 

Cash 

Beoelpts: 

Subecrlptions 

1167.00 

1,035,00 

465.57 

139.70 

3,17L00 
882.48 

$453.39 

Annual  dues 

Reprints  and  separates 



TnmsfBr  from  BilUngn  ftinrt , 

Special  oontribations  secured  by  Dr.  Chas.  D.  Wal- 
oott 

Payment  by  Natloial  Beseoreh  CounoU  for  space. . . 

1,250.00 
1,250.00 

Transferred  from  Academy  Frooeedlnss  to  Jomt 
Proceedings  representing  oontributioii  by  Na- 
tional Academy  of  MenoM 

Total 

5,810.75 

2,963.39 

Disbursements: 

flftiiirv  of  manacinc  editor 

375.00 
366.U 
105.00 
129.86 

1>riniln»  tiA  <f  tiitrihiitlnff  . .  .    

1,703.24 

7a  00 

Xxpeases  Wadbdngton  offloa 

39.29 
1,562.46 

1,250.00 
1,125.76 

LoanrepaMtoamergency  ftmd,  Proceedings 

Translorred  from  Academy  Proceedings  to  Joint 
Proceedings  representing  oontribations  by  Na- 
tional Academy  of  8o*enoe»-  -  - ,  ^ , , .  . 

Batenfm  Jw»v»  90. 1981.  cash 

1,977.42 

Total 

5,8ia75 

2,953.89 

Smith  fund. 

Thompson  fdnd* 

Income. 

Capital. 

Income. 

CapitaL 

BalanceJan.  1,1921: 

Cash 

$1,413.76 
2,560.00 

357.23 

$173.93 

Invested  ..->.........«...... .Tr...^....r...T...T.,.. 

$10,000.00 

$10,000.00 

Reoelpts: 

Interest  on  In^es  tmet»t*.  .r,--TT.--,.Trr., t^.- 

212.50 
400.00 

Additional  contribution   by    Mrs.   ICary   Clark 
Thompson 

....... 

Total 

4,330.99 

10,000.00 

786.43 

10,000.00 

Disbursements: 

Grant 

600.00 

Proof  medal  by  artist 

850.00 
415.57 

20.86 

Gold  medal 

Balance  June  30, 1921: 

Cash 

1,288.49 
2,542.50 

Invested 

10,000.00 

10,000.00 

Total 

4,330.99 

10,000.00 

786.43 

10,000.00 
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Accounts  with  individual  funds  Jan.  1  to  June  SO^  1921 — Continued. 


Watson  fond. 

Income. 

Capital. 

BalanceJan.  1,1921: 

Cash 

1918. 8S 
1,780.00 

686.86 

123  75 

Invested 

24,976.25 

Receipts: 

Interest  on  in v^tments 

Total 

3,384.71 

25,000.00 

I>i8bursements: 

Grant** . 

500.00 

1,104.71 
1,780.00 

Balance  June  30, 1921: 

Cash 

23  75 

Invested 

24,976.25 

Total 

3,384.71 

25,000.00 

NATIONAL  BESEABCH  COTTNCIL. 

During  the  six  months  beginning  January  1,  1921,  the  activities 
of  the  National  Research  Council  were  supported  by  funds  derived 
from  various  sources.  The  following  list  gives  the  main  sources  of 
these  funds : 

(1)  For  general  piaintenance  expenses  of  the  National  Research 
•Council  the  sum  of  $85,000  was  received  from  the  Carnegie  Cor- 
poration of  New  York. 

(2)  From  the  Rockefeller  Foundation  the  following  amounts  were 
received  and  disbursed :  For  the  division  of  medical  sciences  the  sum 
of  $4.98  was  received  and  the  sum  of  $604.98  was  disbursed.  For 
the  division  of  physical  sciences  the  sum  of  $8,320.83  was  received 
and  the  sum  of  $4,367.36  was  disbursed.  For  national  research  fel- 
lowships the  sum  of  $27,114.72  was  received  and  the  sum  of  $22,109.40 
"was  disbursed. 

(3)  From  the  General  Education  Board  contribution  was  made 
as  follows:  For  the  mental  rating  of  school  children,  nothing  was 
received,  but  $98.38  was  disbursed,  thus  closing  the  account.  For 
special  work  carried  on  by  the  division  of  educational  relations,  the 
sum  of  $2,600  was  received  and  the  sum  of  $4,946.67  was  disbursed. 

(4)  Other  contributions  included : 

The  sum  of  $1,583.33  from  the  Southern  Pine  Association  (part 
payment  on  pledge  of  $10,000)  for  the  committee  on  forestry. 

The  sum  of  $600  from  Julius  Rosenwald  toward  the  support  of 
a  fellowship. 

From  various  sources:  For  food  and  nutrition  committee,  $1,200; 
for  the  trustees  for  the  publication  of  physical  and  chemical  con- 
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stants,  $3,120;  for  international  auxiliary  language,  $1,025;  for 
national  intelligence  tests,  $500 ;  for  expenses  of  exhibits.  Chemical 
Warfare  Service,  $9,056.56. 

Receipts  and  disbursements  of  the  National  Research  Council,  January  1,  19tl, 

to  June  SO,  1921, 

BECEIFTS. 

Jan.  1,  1921.    Cash  In  bank $28, 305. 26 

Investments  owned: 

Unappropriated  fund,  special 3,100.00 

131,405.26 

Appropriations : 

Rockefeller  Foundation — 

Medical  sciences  (R.  F.  2369) 4.98 

Physical  sciences  (R.  F.  2518) 8,320.83 

NaUonal  Research  feUowshlps  (R.  F.  2517)  „  27,114.72 
Cteneral  Education  Board — 

Division  of  educational  relations^ 2, 500. 00 

Food  and  nutrition  committee 1,200.00 

Trustees    for    the    pubUcation    of    physical    and 

chemical  constants , 8, 120. 00 

Sale  of  United  States  Treasury  5|  per  cent 

certificates 3, 500. 00 

Interest  on   United  States  Treasury  5i  per 

cent  certificates 101. 18 

Carnegie  Corporation  of  New  York  (direct) .  85,000.00 

Miscellaneous   receipts  — .. 26, 245. 83 

Reimbursements 1, 166. 23 

Committee  on  forestry 1, 583. 33 

International  auxiliary  language 1, 025. 00 

Rosenwald   fellowship 500. 00 

Unappropriated  fund,  special  (interest  on  invest- 
ments)    79. 24 

Sale  of  United  States  Treasury  certificates 50, 208. 74 

Interest  received  on  United  States '  Treasury  cer- 
tificates   - 1, 686. 56 

Expenses  of  exhibit,  chemical  warfare  service 9, 056. 56 

.National  intelUgence  tests .' 500.00 

222,913.20 

254,318.46 


DISBUBSEMENTS. 

Divisions : 

I.  Federal  relations,  general  maintenance,  1921..  30. 50 

II.  Foreign  relations — 

General  maintenance,  1921 222. 71 

William  EUery  Hale  fund,  1921 675. 83 
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III.  States  relations — 

General  maintenance— 

1920 $174.  M 

1921 826. 49 

lY.  Educational  relations — 

General  maintenance,  1921 258. 68 

General  education  board 4,945.67 

y.  Research  extension — 

General  maintenance,  1921 1, 182. 41 

Expenses   of   exhibit,    chemical    warfare    • 

service,  1921 8, 837. 78 

VL  Research  information  service — 
General  maintenance — 

1920 130. 06 

1921 1, 0^.  79 

Contingent  expenses,  1921 887.08 

Equipment,  1921 668. 43 

National  Academy  Proceedings  and  sub- 
scriptions, 1921 2, 082. 48 

General  education  board,  mental  rating  of 

school  children 98.88 

Personnel  research  federation 311. 52 

VII.  Division  of  physical  sciences — 

General  maintenance,  1921 1,040.85 

Traveling  expenses,  etc.  (R.  P.  2518) 4, 367. 86 

Transactions  of  the  American  Mathemati- 
cal Society,  1921 600.00 

VIII.  Engineering- 

General  maintenance,  1921 1,128.16 

Office  expenses,  1921 390.27 

Projects,   1921 486.  88 

Industrial  personnel  conference,  1921 213.52 

IX.  Chemistry  and  chemical  technology — 

General  maintenance,  1921 814. 15 

International  auxiliary  language 1, 109. 00 

Research  feUowships  (R.  F.  2517) 22, 109. 40 

Trustees  for  the  publication  of  physical 

and  chemical  constants 945. 50 

Purchase  of  United  States  Treasury 

certificates 6, 500. 00 

Projects,  1921 250. 00 

X.  Geology  and  geography- 
General  maintenance,  1921 1, 061. 64 

Bulletin  of  the  Seismologlcal  Society 300. 00 

Projects,  1921 

XI.  Medical  sciences — 

General  maintenance,  1921 1, 671.  47 

Rockefeller  Foundation  (R.  F.  2369) 504.98 

Projects,    1921 532. 12 
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Divisions — Continued. 

XII.  Biology  and  agriculture — 

Cfeneral  maintenance,  1921 $1,203.15 

Botanical  abstracts,  1921 677. 96 

Committee  on  forestry 765.05 

Food  and  nutrition  committee 525.  73 

Food  products  investigation  fund 250. 00 

Physiological  salt  requirements  committee, 

1921 178. 81 

Rosenwald  fellowship 1, 166. 66 

European,  distribution   of  American   bio- 
logical journals,  1921 1, 000. 00 

Promotion  of  Sigma  Xi  research  fellow- 
ships    200. 00 

XIII.  Anthropology  and  psychology — 

General  maintenance,  1921 1,788.65 

American  archaeological  project,  1921 82. 27 

National  intelligence  tests,  1921 300. 00 

Function  of  the  semicircular  canals,  1921.—  614. 30 
Executive  board,  general  maintenance — 

1^20 

1921 , 1, 955. 32 

American  Geophysical  Union,  1921 574.37 

Publicity    committee,    general   maintenance, 

1921 1, 039. 41 

Publications,    1921 2, 977. 68 

Committee   on   Concilium   Bibliographlcum, 

1921 600. 00 

Committee  on  conservation,  1921 143. 99 

Contingent  expenses,  1921 406. 00 

Electricity,   1921 410.30 

Expenses  and  supplies.  1921 2,340.84 

Fuel,  1921 52. 81 

New  equipment,  general,  1921 584.45 

Rent— 

1921 3. 125. 00 

1922 625. 00 

Salaries,    1921 60,365.40 

Telephone  and  telegraph,  1921 755. 86 

Purchase  of  United  States  Treasury  5i  per 

cent  certificates 25, 208.  74 

Purchase  of  United  States  Treasury  51  per 

cent  certificates 70, 000. 00 


June  30,  1921 : 

Cash  in  bank 5,898.32 

Investments  owned: 

Unappropriated  fund,  special 3,100.00 


$245. 32a  14 


8,998.32 


254,3ia40 

F.  L.  Sansome,  Trewsurer. 
August  1, 1921. 
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BEPOBT  OF  THE  AXJDITINa  COMMITTER 

Washington,  D.  (7.,  July  SO^  1921. 

We  have  employed  the  Capital  Audit  Co.  to  scrutinize  and  report 
on  the  treasurer's  books.  We  accepted  the  certificate,  dated  July  6, 
1021,  of  the  American  Security  &  Trust  Co.  regarding  notes  owned 
by  the  academy  and  deposited  for  collection ;  we  have  examined  the 
securities  owned  by  the  academy  and  papers  contained  in  the  box 
of  the  National  Academy  of  Sciences  at  the  vault  of  the  American 
Security  &  Trust  Co.  We  find  them  to  correspond  to  the  list  checked 
by  the  auditing  committee  on  January  15,  1921,  except  as  modified 
by  transactions  between  January  1,  1921,  and  June  30,  1921,  re- 
ported by  the  Capital  Audit  Co.  We  find  that  the  coupons  falling 
due  during  this  period  have  been  cut  and  accounted  for,  and  those 
due  July  1,  1921,  have  been  deposited  and  are  accounted  for  by 
appropriate  entries  in  the  pass  book.  We  find  that  interest  on  loans 
has  been  accounted  for.  Correspondence  between  vouchers,  pass 
books,  and  accounts  of  the  treasurer  is  certified  by  the  Capital  Audit 
Co.  We  find  the  net  balance  reported  by  the  treasurer  as  of  June 
80,  1921,  to  accord  with  the  statement  of  the  American  Security  & 
Trust  Co.  and  with  the  check  book.  This  entire  paragraph  relates 
to  the  accounts  of  the  National  Academy  of  Sciences  proper. 

There  is  also  a  statement  of  the  accounts  of  the  National  Re- 
search Council,  whose  funds  are  deposited  in  two  separate  accounts 
to  the  credit  of  the  academy.  These  accounts  have  been  included 
in  the  report  of  the  Capital  Audit  Co.  We  have  examined  the  long- 
term  securities  of  the  National  Research  Council  deposited  in  the 
box  of  the  Americaii  Security  &  Trust  Co.  and  find  them  correct. 
We  accepted  the  certificate,  dated  July  7, 1921,  of  the  Riggs  National 
Bank  as  to  United  States  Treasury  certificates  of  indebtedness  owned 
by  the  National  Research  Council  and  held  by  the  bank  for  collec- 
tion. We  find  that  the  net  balance  reported  by  the  treasurer  as  of 
June  30,  1921,  agrees  with  the  statements  of  the  American  Security 
&  Trust  Co.  and  of  the  Riggs  National  Bank  for  these  accounts. 
Correspondence  between  vouchers,  pass  books,  and  accounts  of  the 
treasurer  for  the  National  Research  Council  is  certified  by  the 
Capital  Audit  Ca 

Arthitb  L.  Dat, 
l.  o.  howabd, 
Auditing  Committee. 
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HEHBT  AITDKEWS  BXnCSTEAD. 
[The  Sdentiflc  Monthly,  Vol.  XII,  No.  4,  April,  1921,  pp.  879-381.  UI.] 

Prof.  Bumstead,  of  Yale  University,  whose  admirable  address  qd 
the  history  of  physics  is  printed  in  the  present  issue  of  the  Monthly, 
died  suddenly  on  the  night  of  December  81,  at  the  age  of  50  yeais. 
He  had  been  in  attendance  on  the  meetings  of  the  Physical  Society 
at  Chicago,  of  which  he  was  a  past  president,  and  active  in  namerous 
conferences  and  committee  meetings  held  during  convocation  week. 
The  writer  of  this  note  was  in  conference  with  him  concerning  the 
organization  of  the  Science  Service,  endowed  by  Mr.  Scripps,  until 
midnight  on  Thursday  and  again  through  Friday  afternoon.  His 
clear  judgment  and  wise  council  were  in  constant  evidence,  and  he 
appeared  to  be  in  the  best  of  health.  On  Friday  evening  he  took  the 
train  for  Washington;  on  the  following  morning  he  was  found  dead 
in  his  berth. 

Bumstead  was  the  chairman  of  the  National  Research  Ck>uncil 
for  the  present  year,  succeeding  Dr.  James  Rowland  Angell,  who 
now  assumes  the  presidency  of  Yale  University,  where  Bumstead 
was  professor  of  physics  and  director  of  the  Sloane  Physical  Lab- 
oratory. He  remarked  at  Chicago  that  he  was  ready  to  devote  this 
year  to  the  odd  jobs  of  science,  but  that  he  planned  at  the  end  of  it 
to  return  to  the  research  work  interrupted  by  the  war.  This  work 
was  concerned  with  radioactivity  and  the  Rontgen  rays.  He  wis 
especially  interested  in  photoelectric  effects,  delta  rays,  and  the 
theory  of  electrons. 

In  Nature  for  February  5  will  be  found  an  appreciation  by  Sr 
J.  J.  Thomson,  with  whom  Bumstead  worked  at  Cambridge  and  with 
whom,  as  president  of  the  Royal  Society,  he  was  associated  during 
the  war  period.  Prof.  R.  A.  Millikan,  with  whom  Bumstead  had 
been  closely  associated  both  as  a  physicist  and  in  the  conduct  of  the 
National  Research  Council,  writes  in  an  article  printed  in  the  issue 
of  Science  for  January  26 : 

When  in  1917  the  important  and  difficult  post  of  scientific  attach^  in  Londcm 
was  created,  Bumstead  was  the  only  man  considered,  for  no  sdoitist  in  thli 
country  had  his  tact  his  judgm^it,  his  knowledge  of  England,  and  his  ability 
to  assist  in  bringing  about  what  was  then,  and  what  is  now,  the  most  im- 
portant need  of  the  modern  world,  namely,  the  cooperation  and  mutual  un- 
derstanding of  the  two  great  branches  of  the  Anglo-Saxon  race.  Bumstead*! 
9S 
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success  in  London  wbb  extraordinary.  The  British  liked  and  trusted  him. 
Admiral  Sims  and  our  own  War  Departipent  placed  large  responsibilities 
upon  him,  and  his  office  became  the  center  of  a  very  active  and  very  important 
service.  Toung  American  officers  who  went  abroad  on  scientific  missions  found 
him  the  center  of  their  contacts  and  the  prime  source  of  their  usefulness. 
miey  all  became  his  devoted  admirers.  Not  one  or  two,  but  a  dozen  or  more, 
of  both  British  and  American  officers  who  came  to  Washington  during  the  war, 
told  me  that  they  owed  their  success  in  their  work  in  England  and  the  Conti- 
nent primarily  to  Bumstead,  and  counted  it  the  njost  valuable  part  of  their 
experience  that  they  had  had  an  opportunity  to  become  acquainted  with  him. 
One  of  these  officers  described  him  as  the  most  influential  American  in  Eng- 
land. 

He  had  a  brilliant  analytical  mind,  profound  scholarship,  exertional  crit- 
ical capacity,  excellent  judgment,  an  extraordinary  winsome  personality,  the 
finest  culture,  and  a  great  heart.  His  personal  scientific  contributions  were 
important,  though  they  had  been  much  interfered  with  by  his  none  too  rugged 
health.  His  effect  upon  American  physics,  however,  was  not  limited  to  his 
own  scientific  papers,  but  he  exerted  a  powerful  influence  upon  his  pupils  and 
upon  his  fellow  physicists.  It  is  not  merely  American  science,  however,  which 
can  ill  afford  to  lose  him  20  years  before  his  time.  American  life  in  all  its 
aspects  is  sadly  in  need  of  men  of  Bumstead's  type.  The  cause  of  sanity,  of 
culture,  of  Anglo-Saxon  solidarity,  of  scholarship,  of  science,  of  world  civili- 
zation, all  suffer  irreparably  through  his  death. 

EBWASD  BEKNSTT  KOSA. 

[Science,  new  seHes,  Vol.  LIII,  No.  1882,  June  24.  1921,  p.  569.] 

By  S.  W.  Stbatton. 

Dr.  Edward  B.  Rosa,  chief  physicist  of  the  Bureau  of  Standards 
at  Washington,  died  suddenly  at  his  desk  on  Tuesday  afternoon, 
May  17,  1921.  Dr.  Rosa  was  at  the  time  the  chief  of  Division  I  of 
the  Bureau  of  Standards,  the  functions  of  which  include  research, 
standardization,  and  testing  in  the  fields  of  electricity,  magnetism, 
photometry,  radio  communication,  radium.  X-ray,  and  public  utili- 
ties. Dr.  Rosa  was  appointed  physicist  in  tke  bureau  in  1901.  In 
1910  he  was  given  the  grade  of  chief  physicist.  Dr.  Rosa's  painstak- 
ing accuracy  in  scientific  research  is  well  known  among  specialists 
in  the  fields  in  which  he  worked.  His  investigations  have  been  pub- 
lished in  36  scientific  publications  of  the  bureau  and  4  technologic 
papers,  not  to  speak  of  a  large  number  of  special  reports,  circulars, 
and  articles  in  technical  journals. 

Among  the  researches  of  unusual  interest  may  be  mentioned  the 
precise  determination  of  the  value  of  the  coulomb,  the  value  of  the 
ampere,  and  of  the  ratio  between  the  electrostatic  and  the  electro- 
magnetic units  of  electricity.  His  other  laboratory  researches  in- 
clude a  wide  range  of  problems  chiefly  connected  with  the  improve- 
ment of  the  standards  and  methods  used  in  precise  electrical  meas- 
urements. 
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Perhaps  one  of  the  most  striking  examples  of  Dr.  Rosa's  thorough- 
ness and  success  in  securing  the  cooperation  of  the  technical  groups 
interested  may  be  found  in  the  development  and  publication  of  the 
national  electrical  safety  code,  the  revised  form  of  which  has  just 
recently  appeared  as  a  "handbook"  issued  by  the  Bureau  of 
Standards. 

In  his  work  as  administrator  he  successfully  organized  the  work 
of  electrical  testing,  photometry,  radium  testings  and  research  and 
standardization  work  involved  in  radio  communication.  Dr.  Rosa 
showed  a  deep  interest  in  all  phases  of  the  bureau's  development^ 
and  will  be  remembered  with  profound  respect  and  admiration  by 
his  colleagues.  His  work  will  endure  as  a  permanent  foundation  for 
the  branches  of  physics  and  electrical  engineering  to  which  he  devoted 
so  many  useful  years  of  his  life, 

D£PARTMEI<rr  OF  COKMERCE, 

Bureau  of  Standards. 

[Nature.  Loodoo,  No.  2693,  toI.  107.  Jane  9,  1921,  pp.  465-466.1 

The  death,  on  May  17,  of  Prof.  Edward  Bennett  Rosa,  of  the  Bnrean  of 
Standards,  at  Washington,  at  the  age  of  60  years,  is  a  serious  blow  to  el^ 
trical  science.  Born  in  1861,  Prof.  Rosa  gained  distinction  as  a  student  in  the 
Johns  Hopkins  University  under  Rowland,  and  after  some  experience  in  pro- 
fessional work  in  the  Wesleyan  University,  where  his  early  undergraduate  days 
had  been  passed,  was  in  1901  appointed  to  the  staff  of  the  Bureau  of  Standards 
as  a  physicist  There  his  main  work  was  done.  In  1910  he  became  ^ef 
physicist,  and  as  head  of  tlie  electrical  d^>artment  was  responsible  for  many 
of  tlie  valuable  researches  which  have  been  carried  out  at  the  bureau. 

Among  the  earliest  of  these  was  his  determination,  in  collaboration  with 
Dr.  Dorsey,  of  '*v,*'  the  ratio  of  the  electric  units,  and  most  of  them  turn  on 
questions  relating  to  the  measurement  of  the  fundamental  units,  the  ohm,  the 
ampere,  and  the  volt.  He  combined  in  a  marked  degree  the  insight  required 
to  design  and  carry  through  to  a  successful  result  a  difficult  experiment  and 
the  mathematical  skill  needed  to  develop  to  a  high  degree  of  accuracy  the 
theory  on  which  the  experiment  is  based. 

Prof.  Rosa's  papers  on  the  calculation  of  coefficients  of  self  and  mutual  indoc- 
tion,  and  on  the  theory  of  the  instruments  employed  in  absolute  measurements, 
will  always  be  standard,  while  his  own  experimental  determination  of  some 
of  the  fundamental  quantities  are  among  the  best  which  have  been  made. 
He  realized  the  need  for  accuracy  and  exactness  in  the  processes  of  measure- 
ment, whether  applied  to  scientific  work  or  to  industry,  and  he  organized  the 
electrical  section  of  the  bureau  in  a  manner  which  fitted  it  to  respond  to  the 
requirements  both  of  scientific  and  industrial  research.  The  list  of  his  papers 
covers  a  wide  range,  and  in  all  of  them  he  added  to  our  knowledge  in  a  sub- 
stantial manner. 

Prof,  Rosa  visited  England  in  1908,  acting,  along  with  Dr.  Stratton  and 
Prof.  Carhart,  as  one  of  the  American  representatives  to  the  International 
Electrical  Ck>nference,  held  in  London  under  the  presidency  of  the  late  Lord 
Rayleigh.  At  that  conference  a  formal  distinction  was  drawn  between  the 
absolute  and  the  international  units  of  measurement,  between  the  ohm  (10**  abso- 
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lute  C.  G.  S.  units)  and  the  international  ohm — ^the  resistance  at  0*  0.  of  a  uni- 
form column  of  mercury  weighing  14.521  grams,  and  106.300  centimeters  in 
length,  or  the  ampere  (10"*  absolute  C.  G.  S,  units)  and  the  international  am- 
pere— the  current  which  under  certain  carefully  defined  conditions  deposits 
from  a  solution  of  nitrate  of  silver  a  mass  of  1.11800  milligrams  of  silver  per 
second. 

Prof.  Rosa  would  probably  have  preferred  to  retain  as  standards 
for  legal  purposes  the  absolute  magnitudes  10*  C.  G.  S.  units  for 
resistance  and  10"*  C.  G.  S.  units  for  current,  but  he  accepted  the 
views  of  the  majority  of  the  conference,  and  at  k  later  date  lent  his 
valuable  assistance  in  defining  accurately  the  conditions  necessary 
for  the  realization  of  the  international  ohm,  ampere,  and  volt.  As 
the  outcome  of  the  work  of  the  conference,  a  committee,  known  as 
Xiord  Rayleigh's  committee,  was  appointed  to  define  these  conditions, 
and  representatives  of  England,  France,  and  Germany  met  at  Wash- 
ington and  carried  out  a  series  of  experiments,  the  results  of  which 
have  determined  the  practice  of  all  national  standardizing  labora- 
tories. Of  the  committee  engaged  in  this  work.  Prof.  Rosa  was  the 
active  head,  and  its  successful  issue  was  due  in  no  small  degree  to 
his  skill  in  overcoming  the  technical  diflficulties  of  the  task  and  to 
his  tact  in  dealing  with  the  varied  views  of  those  engaged  in  the  re- 
search. 

The  volume  giving  an  account  of  these  experiments,  published  by 
the  Bureau  of  Standards  in  1912,  will  form  a  fitting  memorial  of 
one  who  for  the  last  20  years  devoted  himself  unweariedly  to  the  ad- 
vancement of  electrical  science.  During  the  war  he  directed  the  devel- 
opment of  a  number  of  instruments  of  great  use  to  the  American  forces 
in  France.  Among  these  may  be  mentioned  a  sound-ranging  device 
and  much  radio  apparatus  suitable  especially  for  aircraft.  He  was 
greatly  instrumental  in  establishing  the  splendid  radio  laboratory 
at  the  bureau.  Throughout  his  life  he  was  keenly  interested  in  the 
prevention  of  industrial  accidents  and  in  the  provision  of  safety 
standards  for  the  guidance  of  public  authorities.  The  National  Elec- 
trical Safety  Code  at  present  in  use  in  the  United  States  owes  much 
to  him.  His  last  work,  now  in  the  press,  was  an  analysis  of  the 
expenditure  of  the  Government  departments,  which  contains  a  num- 
ber of  statistics  of  great  importance  and  interest. 

Prof.  Rosa  was  married  in  1894,  and  Mrs.  Rosa  survives  him.  She 
has  the  deep  sympathy  of  all  those  on  this  side  of  the  Atlantic  who 
knew  her  husband  and  appreciated  his  work. 
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OOVSTITirTXOV  OF  TEX  VATXOVAL  AOAPXXT. 

(As  amended  and  adopted  Ape.  17,  1372,  and  further  amended  Apr.  20,  1875 ;  Apr.  21, 
1881 ;  Apr.  19,  1882 ;  Apr.  18,  1888 ;  Apr.  19,  1888 ;  Apr.  18,  1895 ;  Apr.  20,  1899 ;  Apr. 
17,  1902 ;  Apr.  18,  1906 ;  Nov.  20,  1906 ;  Apr.  17,  1907 ;  Nov.  20.  1907 ;  Apr.  20,  ^911 ; 
Apr.  16,  1912 ;  Apr.  21,  1915.] 

PREAMBLE. 

Empowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States  on  the  3d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  amendnjents  to  said 
act  approved  July  14,  1870,  June  20,  1884,  and  May  27,  1914,  the 
National  Academy  of  Sciences  adopts  the  following  amended  consti- 
tution and  rules: 

ABTICLB  J. — OF  MEKBEKS. 

Secttion  1,  The  Academy  shall  consist  of  njiembers,  honorary  mem- 
bers, and  foreign  associates.  Members  must  be  citizens  of  the  United 
States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  meetings 
of  the  Academy,  wish  to  resign  the  duties  of  active  membership,  may, 
at  their  own  request,  be  transferred  to  the  roll  of  honorary  membeis 
by  a  vote  of  the  Academy. 

Sec.  3.  The  Academy  may  elect  50  foreigp  associates. 

Sec.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attending  the  meetings  iind  of  reading  and  communicat- 
ing papers  to  the  Academy,  but  shall  take  no  part  in  its  business,  shall 
not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of  the  ' 
publications  of  the  Academy. 

article  II.— op  the  officc»s. 

Section  1.  The  officers  of  the  Academy  shall  be  a  president,  a  vice 
president,  a  foreign  secret^try,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  four  years,  by  a  majority  of 
votes  present,  at  the  first  stated  meeting  after  the  expiration  of  the 
current  terms,  provided  that  existing  officers  retain  their  places  until 
their  successors  are  elected.  In  case  of  a  vacancy,  the  election  for 
four  years  shall  be  held  in  the  same  manner  at  the  meeting  when  such 
vacancy  occurs,  or  at  the  next  stated  meeting  thereafter,  as  the 
Academy  may  direct.  A  vacancy  in  the  office  of  treasurer  or  home 
secretary  may,  however,  be  filled  by  appointment  of  the  president  of 
the  Academy  until  the  next  stated  meeting  of  the  Academy. 
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Sec.  2.  The  officers  of  the  Academy,  together  with  six  members  to 
be  elected  by  the  Academy,  shall  constitute  a  council  for  the  trans- 
action of  such  business  as  may  be  assigned  to  them  by  the  constitution 
or  the  Academy. 

Sec.  3.  The  president  of  the  Academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice  president,  shall  preside  at  the  meetings  of  the 
Academy  and  of  the  council ;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for ;  shall  refer  investigations  re- 
quired by  the  Government  of  the  United  States  to  members  especially 
conversant  with  the  subjects  and  report  thereon  to  the  Academy  at  its 
meeting  next  ensuing;  and,  with  the  council,  shall  direct  the  general 
business  of  the  Academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments 
not  members  of  the  Academy. 

The  president  shall  be,  ex  officio,  a  member  of  all  committees  em- 
powered to  consider  questions  referred  to  the  Academy  by  the  Gov- 
ernment of  the  United  States. 

Sec.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  in  cases  of  doubt,  and  reporting  their  action 
to  the  Academy  at  one  of  the  stated  meetings  in  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

It  shall  be  the  duty  of  the  home  secretary  to  keep  the  minutes  of 
each  business  and  scientific  session,  and  after  approval  to  enter  these 
upon  the  permanent  records  of  the  Academy. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  Academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues,  assessments,  and  sub- 
scriptions, and  keep  a  set  of  books  showing  a  full  account  of  receipts 
and  disbursements  and  the  condition  of  all  funds  of  the  Academy.  He 
shall  be  the  custodian  of  the  corporate  seal  of  the  Academy. 

ARTICLE  ni. — OF  THE  MEETINOS. 

Section  1*  The  Academy  shall  hold  one  stated  meeting,  called 
the  annual  meeting,  in  April  of  each  year  in  the  city  of  Wadiiiigt<ffi, 
and  another  stated  meeting,  called  the  autumn  meeting,  at  a  place 
to  be  determined  by  the  council.  The  council  shall  also  have  power 
to  fix  the  date  of  each  meeting. 

Special  business  meetings  of  the  Academy  may  be  called,  by  ordsr 
of  eight  members  of  the  council,  at  such  place  and  time  as  mav  be 
designated  in  the  calL 
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Special  scientific  meetings  of  the  Academy  may  be  held  at  times 
and  places  to  be  designated  by  a  majority  of  the  council. 

Sec.  2.  The  names  of  the  members  present  at  each  session  of  a 
meeting  shall  be  recorded  in  the  minutes,  and  20  members  shall  con- 
stitute a  quorum  for  the  transaction  of  business. 

Sec.  3.  Scientific  sessions  of  the  Academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public; 
sessions  for  the  transaction  of  business  ^all  be  closed. 

Sec.  4.  Stated  meetings  of  the  council  shall  be  held  during  the 
stated  or  special  meetings  of  the  Academy,  and  four  members  shall 
constitute  a  quorum  for  the  transaction  of  business.  Special  meet- 
ings of  the  council  may  be  convened  at  the  call  of  the  president  and 
two  members  of  the  council,  or  of  four  members  of  the  council. 

Sec.  5.  No  member  whose  dues  are  in  arrears  shall  vote  at  any 
business  meeting  of  the  Academy. 

article  IV.— of  elections  and  regulations. 

Section  1.  All  elections  of  officers  and  members  shall  be  by  ballot, 
and  each  election  shall  be  held  separately. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed 
by  the  Academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  election  of  the  six  members  of  the  council  shall  be  as 
follows : 

At  the  annual  meeting  in  April,  1907,  six  members  of  the  council 
to  be  elected,  of  whom  two  shall  serve  for  three  years,  two  for  two 
years,  and  two  for  one  year,  their  respective  terms  to  be  determined 
by  lot.  Each  year  thereafter  the  terms  of  two  members  shall  expire, 
and  their  successors,  to  serve  for  three  years,  shall  be  elected  at  the 
annual  meeting  in  each  year. 

Sec.  4.  The  Academy  shall  be  divided  by  the  council  into  sections 
representing  the  principal  branches  of  scientific  research.  Each  sec- 
tion shall  elect  its  own  chairman,  who  shall  serve  for  three  years. 
The  chairman  shall  be  responsible  to  the  Academy  for  the  work  of 
his  section. 

Nominations  to  membership  in  the  Academy  shall  be  made  in  writ- 
ing and  approved  by  a  majority  of  the  members  of  the  section  on  the 
branch  of  research  in  which  the  person  nominated  is  eminent,  or  by 
a  majority  of  the  council  in  case  there  is  no  section  on  the  subject. 
The  nomination  shall  be  sent  to  the  home  secretary  by  the  chairman 
of  the  section  before  January  1  of  the  year  in  which  the  election  is 
to  be  held,  and  each  nomination  shall  be  accompanied  by  a  list  of 
the  principal  contributions  of  the  nominee  to  science.  This  list  shall 
be  printed  by  the  home  secretary  for  distribution  among  the  members 
of  the  Academy. 
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8e<:;.  9.  Election  of  members  fihall  be  held  at  the  annual  meeting  in 
Washington  in  the  following  manner:  There  shall  be  two  ballots— 
a  preference  ballot,  which  may  be  prepared  eiUier  before  or  at  the 
annnal  meeting,  and  misst  be  transmitted  td  the  home  secretary,  and 
a  final  ballot,  to  be  taken  at  the  meeting. 

Preference  ballot, — E^tch  member  may  inscribe  on  a  ballot  not  more 
that  15  names  of  nominees  selected  from  the  submitted  list.  A  lut 
of  the  nominees  shall  then  be  prepared,  on  which  the  names  shnU  be 
entered  in  the  order  of  the  number  of  votes  received  by  each.  In  case 
two  or  more  nominees  have  the  same  number  of  votes  on  this  pref- 
erence list,  the  order  in  whi^h  they  shall  be  placed  on  the  list  AaR 
be  determined  by  a  majority  vote  of  members  present. 

Final  ballot — ^A  vote  shall  first  be  taken  on  the  nominee  who 
appears  first  on  the  preference  list,  and  he  shall  be  declared  elected 
if  he  receive  two-thirds  of  the  votes  cast  and  not  less  than  25  votes  in 
all.  A  vote  shall  then  be  taken  in  similar  manner  on  the  nominee 
standing  second  on  the  preference  list,  and  so  on  until  all  the  nomi- 
nees on  the  preference  list  shall  have  been  acted  on,  or  until  15  nomi- 
nees shall  have  been  elected,  or  until  the  total  membership  of  the 
Academy  shall  have  reached  250. 

Not  more  than  15  members  shall  be  elected  at  one  annual  meeting. 

Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

Sec.  6.  Every  member-elect  shall  accept  his  membership,  person- 
ally or  in  writing,  before  the  close  of  the  next  stated  meeting  after 
the  date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has 
formally  notified  him  of  his  election,  his  name  shall  not  be  entered 
on  the  roll  of  members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  the  council  and 
may  be  elected  at  the  annual  meeting  by  a  two-thirds  vote  of  the 
members  present. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  Academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary 
to  each  member  on  his  acceptance  of  membership,  and  to  foreign 
associates  on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  Academy. 

Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  suc- 
cessive years,  the  treasurer  shall  report  the  fact  to  the  council,  which 
may  report  the  case  to  the  Academy  with  the  recommendation  that 
the  person  thus  in  arrears  be  declared  to  have  forefeited  his  member- 
ship. If  this  recommendation  be  approved  by  two-thirds  of  the  mem- 
bers present,  the  said  person  shall  no  longer  be  a  member  of  the 
Academy  and  his  name  shall  be  dropped  from  the  roll. 
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ABtlCIiE        T. — SOiEKTmO        dOMtttUHlCATIONS,        FUBLIGATIOKS^        AlfD 

REPORTS. 

Section  1.  Communications  on  scientific  subjects  shall  be  read  at 
scientific  sessions  of  the  Academy,  and  papers  by  any  member  may 
be  read  by  the  author  or  by  any  other  member,  notice  of  the  same 
having  been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  Academy  may  read  a  paper  from  a 
person  who  is  not  a  member,  and  shall  not  be  considered  responsible 
for  the  facts  or  opinions  expressed  by  the  author,  but  shall  be  held 
responsible  f6r  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  of 
the  council  or  of  the  committee  of  arrangements. 

Sec.  3.  The  Academy  may  provide  for  the  publication,  under  the 
direction  of  the  council,  of  proceedings,  scientific  memoirs,  biograph- 
ical memoirs,  and  reports. 

The  proceedings  shall  include  the  transactions  of  the  Academy, 
brief  original  announcements  of  the  results  of  scientific  investiga- 
tions made  by  members  of  the  Academy  or  others,  together  with 
short  original  article  giving  a  comprehensive  survey  of  the  more 
important  scientific  researches  currently  made  by  American  inves- 
tigators, and  other  matters  of  general  scientific  interest. 

The  scientific  memoirs  shall  provide  opportunity  for  the  publica- 
tion of  longer  and  more  detailed  scientific  investigations. 

The  biographical  memoirs  shall  contain  an  appropriate  record  of 
the  life  and  work  of  deceased  members  of  the  Academy. 

An  annual  report  shall  be  presented  to  Congress  by  the  president 
and  shall  contain  the  annual  reports  of  the  treasurer  and  the  auditing 
committee,  a  suitable  summary  of  the  reports  of  the  committees  in 
charge  of  trust  funds,  and  a  record  of  the  activities  of  the  Academy 
for  the  calendar  year  immediately  preceding,  and  other  appropriate 
matter.  This  report  shall  be  presented  to  Congress  by  the  president 
after  authorization  by  the  coimcil.  It  shall  also  be  presented  to  the 
Academy  at  the  annual  meeting  next  following. 

The  treasurer  shall  prepare  a  full  report  of  the  financial  affairs  of 
the  Academy  at  the  end  of  the  fiscal  year.  This  report  shall  be  sub- 
mitted to  the  council  for  approval  and  afterwards  presented  to  the 
Academy  at  the  next  stated  meeting.  He  shall  also  prepare  a  sup- 
plementary financial  statement  to  December  31  of  the  ensuing  fiscal 
year  for  presentation  at  the  annual  meeting. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  Academy 
shall  be  submitted  to  the  council  for  approval,  except  those  t^quested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Gov- 
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eminent  as  soon  as  obtained  and  to  the  Academy  at  its  neid  following 
stated  meeting. 

Sec.  5.  The  advice  of  the  Academy  shall  be  at  all  times  at  tiie 
disposition  of  the  Government  upon  any  matter  of  science  or  art 
within  its  scope. 

ARTICLE  VI. — OF  THE  PROPERTT  OF  THE  ACADEMY. 

Section  1.  All  investments  and  reinvestments  of  eithcfr  principal 
or  accumulations  of  income  of  the  trust  and  other  funds  of  the 
Academy  shall  be  made  by  the  treasurer,  with  the  approval  of  the 
finance  committee,  in  the  corporate  name  of  the  Academy,  in  the 
manner  and  in  the  securities  designated  or  specified  in  the  instru- 
tnents  creating  the  several  funds,  or,  in  the  absence  of  such  designa- 
tion or  specification,  in  bonds  of  the  United  States  or  of  the  several 
'  States,  or  in  bonds  or  notes  secured  by  first  mortgages  on  real  estate, 
in  investments  legal  for  savings  banks  under  the  laws  of  Massa- 
chusetts or  New  York,  or  in  other  bonds  recommended  to  the  treasurer 
by  the  fiscal  advisers  of  the  Academy. 

The  treasurer  may  invest  the  captial  of  all  trust  funds  of  the 
Academy  which  are  not  required  by  the  instruments  creating  sucL 
funds  to  be  kept  separate  and  distinct,  in  a  consolidated  fund,  and 
shall  apportion  the  income  received  from  such  consolidated  fund 
among  the  various  funds  composing  the  same  in  the  proportion  that 
each  of  said  funds  shall  bear  to  the  total  amount  of  funds  so  in- 
vested; provided,  however,  that  the  treasurer  shall  at  all  times  keep 
accurate  accounts  showing  the  amount  of  each  trust  fund,  the  pro- 
portion of  the  income  from  the  consolidated  fimd  to  which  it  is 
entitled,  and  the  expenses  and  disbursements  properly  chargeable 
to  such  fund. 

Sec.  2.  The  council  shall  at  its  annual  meeting  in  each  year  desig- 
nate, one  bank  or  trust  company  i|i  Washington,  D.  C,  and  one  in 
New  York  City  to  act,  when  requested  by  the  treasurer,  as  the  fiscal 
advisers  of  the  Academy. 

Sec.  3.  The  treasurer  shall  have  authority,  with  the  approval  of 
the  finance  committee,  to  sell,  transfer,  convey,  and  deliver  in  the 
corporate  name  and  for  the  benefit  of  the  Academy  any  stocks,  bonds, 
or  other  securities  standing  in  the  corporate  name. 

Sec.  4.  No  contract  shall  be  binding  upon  the  Academy  which  has 
not  been  first  approved  by  the  council. 

Sec.  5.  The  assessments  required  for  the  support  of  the  Academy 
shall  be  fixed  by  the  Academy  on  the  recommendation  of  the  council 
and  shall  be  payable  wiUiin  the  calendar  year  for  which  they  are 
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ARTICLE    VII.— OF    TRUST    FUNDS    AND    THEIR    ADMINISTRATION. 

Section  1.  Devises,  bequests,  donations,  or  gifts  having  for  their 
object  the  promotion  of  science  or  the  welfare  of  the  Academy  may 
be  accepted  by  the  council  for  the  Academy.  Before  the  acceptance 
of  any  such  trust  the  council  shall  consider  the  object  of  the  trust  and 
all  conditions  or  specifications  attaching  thereto.  The  council  shall 
make  a  report  of  its  action  to  the  Academy. 

Sec.  2.  Medals  and  prizes  may  be  established  in  accordance  with 
the  provisions  of  trusts  or  by  action  of  the  Academy. 

Sec.  3.  Unless  otherwise  provided  by  the  deed  of  gift,  the  income 
of  each  trust  fund  shall  be  applied  to  the  objects  of  that  trust  by  the 
action  of  the  Academy  on  the  recommendation  of  a  standing  com- 
mittee on  that  fund. 

ARTICLE   Vin.— OF  ADDITIONS   AND   AMENDMENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  meeting  of  the  Academy.  Notice  of  a  proposition  for  such 
a  change  must  be  submitted  to  the  council,  which  may  amend  the 
proposition,  and  shall  repart  thereon  to  the  Academy.  Its  report 
shall  be  considered  by  the  Academy  in  committee  of  the  whole  for 
amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  meeting,  and  if  it  receives  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
counted  as  if  the  members  were  present. 
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[In  accordance  with  a  rem>latk>n  of  the  Academy,  taken  at  its  meeting  on  Apr.  21,  1915. 
tbe  rules  are  anranged  in  groups  and  each  groep  Is  niimbefed  to  correspond  witk  tin 
article  of  the  constitnUon  to  which  it  relates.) 


1.  The  holders  of  the  medal  for  eminence  in  the  application  of 
science  to  the  public  welfare  shall  be  notified,  like  members,  of  the 
meetings  of  the  Academy,  and  invited  to  participate  in  its  scientific 
sessions. 

II. 

1.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  Academy,  and  shall  at  once  report  them  to  the  council  for  its 
consideration. 

2.  The  home  secretary  shall  be  the  custodian  of  all  books,  appa- 
ratus, archives,  and  collections  not  explicitly  assigned  to  other  care. 

3.  The  home  secretary  shall  keep  a  record  of  all  grants  of  money 
or  awards  of  prizes  or  medals  made  from  trust  funds  of  the  Academy. 
The  assistant  secretary,  who  may  be  a  nonmember  of  the  Academy, 
shall  receive  a  salary  to  be  fixed  by  the  council.  The  record  for  each 
grant  of  money  shall  include  the  following  items:  Name  of  fund, 
date  and  number  of  the  grant,  name  and  address  of  recipient,  amount 
of  grant  and  date  or  dates  of  payment,  purpose  of  grant,  record  of 
report  of  progress,  and  resulting  publications. 

4.  The  treasurer  shall  keep  the  home  secretary  informed  of  all 
warrants  received  from  directors  of  trust  funds  not  controlled  by  the 
Acaflemy  and  of  the  date  or  dates  of  payment  of  all  warrants. 

5.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  department  requesting  the 
investigation  for  reimbursement  to  the  Academy. 

6.  The  treasurer  is  authorized  to  act  as  the  treasurer  ex  ofiicio  of 
the  National  Eesearch  Council. 

7.  The  treasurer  shall  have  the  assistance  of  a  salaried  and  bonded 
officer,  the  bursar,  who  shall  be  chosen  by  the  finance  committee  and 
be  directly  responsible  to  the  treasurer. 
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IIL 

1.  The  annual  meeting  of  the  Academy  shall  begin  on  the  fourth 
Monday  of  April.  At  the  business  sessions  of  the  Academy  the  order 
of  procedure  shall  be  as  follows : 

(1)  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  ylce  president 

(2)  Roll  of  members  called  by  home  secretary  (first  session  of  the  meeting 
only). 

(3)  Minutes  of  the  preceding  session  read  and  approved. 

(4)  Stated  business. 

(5)  ll^)orts  of  president,  secretaries,  treasurer,  and  committees.     , 

(6)  Business  from  council. 

(7)  Other  business. 

2.  The  rules  of  order  of  the  Academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  otherwise  provided  by  the  constitution 
or  rules  of  the  Academy. 

3.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  perform 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  upon  open 
nomination. 

4.  At  each  meeting  the  president  shall  announce  the  death  of  any 
members  since  the  preceding  meeting.  As  soon  as  practicable  there- 
after he  shall  designate  a  memt)er  to  write — or  to  secure  from  some 
other  source  approved  by  the  president — a  biographical  notice  of 
each  deceased  member. 

5.  A  local  committee  of  five  members,  appointed  for  each  meeting, 
and  the  home  secretary  shall  together  constitute  the  committee  of 
arrangements,  of  which  the  home  secretary  shall  be  chairman. 

It  shall  be  the  duty  of  the  committee  of  arrangements  to  prepare 
the  scientific  program  for  the  annual  meeting,  and  for  this  purpose  it 
shall  be  empowered  to  solicit  papers  from  members  or  others.  It 
shall  also  be  empowered  to  ascertain  the  length  of  time  required  for 
reading  papers  to  be  presented  at  the  scientific  sessions  of  the  Acad- 
emy, and,  when  it  appears  advisable,  to  limit  the  time  to  be  occupied 
in  their  presentation  or  discussion. 

The  committee  of  arrangements  shall  meet  not  less  than  two  months 
previous  to  each  meeting.  It  shall  prepare  the  detailed  program  of 
each  day,  and  in  general  shall  have  charge  of  all  business  and  scientific 
arrangements  for  the  meeting  for  which  it  is  appointed. 

6.  No  paper  requiring  more  than  15  minutes  for  its  presentation 
shall  be  accepted  imless  by  invitation  of  the  committee  of  arrange- 
ments. 

No  speaker  shall  occupy  more  than  30  minutes  for  presentation 
of  papers  during  the  scientific  sessions  of  a  single  meeting  of  the 
Academy,  except  by  invitation  of  the  committee  of  arrangements. 
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Time  shall  not  be  extended  except  by  vote  of  the  Academy  and 
then  not  to  exceed  five  minutes.  The  presiding  officer  shall  warn 
speakers  two  minutes  before  the  expiration  of  their  time. 

The  discussion  of  individual  papers  shall  be  limited  not  to  exceed 
five  minutes  and  the  total  time  for  discussion  by  any  one  speaker 
for  all  scientific  sessions  in  any  one  meeting  shall  not  exceed  15 
minutes,  unless  approved  by  the  Academy. 

No  paper  shall  be  entered  upon  the  printed  program  of  scientific 
sessions  unless  the  title  is  in  the  hands  of  the  committee  of  arrange- 
ments at  least  two  weeks  in  advance  of  the  meeting.  In  the  event 
that  titles  are  received  later,  they  shall  be  placed  in  order  of  receipt 
at  the  end  of  the  list  and  read,  if  there  is  time.  Such  supplementary 
titles  shall  be  conspicuously  posted. 

IV. 

1.  The  term  of  service  of  each  chairman  of  a  section  shall  be  three 
years,  to  date  from  the  closing  session  of  the  April  meeting  next 
following  his  election.  Chairmen  of  sections  shall  be  chosen  by  mail 
ballot,  the  member  receiving  the  highest  number  of  votes  cast  to  be 
deemed  elected.  It  shall  be  the  duty  of  each  retiring  chairman  to 
conduct  the  election  of  his  successor  and  to  report  the  result  of  the 
election  to  the  home  secretary  before  the  April  meeting  at  which  his 
term  of  service  expires.  Should  any  section  fail  to  elect  a  chairman 
before  November  1,  the  president  is  empowered  to  appoint  a  tem- 
porary chairman  to  serve  until  the  April  meeting  next  following. 
No  chairman  shall  be  eligible  for  reelection  for  two  consecutive 
terms. 

2.  The  chairman  of  each  section  of  the  Academy  shall  submit  to 
the  members  of  his  section,  not  later  than  November  1  of  each  year, 
a  ballot  containing  the  names  of  all  those  persons  who  received  not 
less  than  two  votes  in  the  nominating  ballot  of  the  preceding  year 
and  of  any  other  persons  who  were  newly  proposed  for  consideration 
at  that  time.  Elach  member  of  the  section  shall  be  expected  to  re- 
turn this  ballot  to  the  chairman  within  two  weeks  with  his  signature 
and  with  crosses  placed  against  the  names  of  those  persons  whom 
he  is  prepared  to  indorse  for  nomination.  Each  member  may  also 
write  upon  the  ballot  in  a  place  provided  for  the  purpose  any  new 
names  which  he  desires  to  have  included  in  the  ballot  to  be  submitted 
to  the  section  in  the  following  year.  The  vote  resulting  from  this 
ballot  shall  be  regarded  as  informal. 

The  chairman  shall  then  submit  to  the  members  of  his  section  a 
new  ballot  showing  the  results  of  the  informal  vote ;  and  each  mem- 
ber shall  be  expected  to  return  this  ballot  to  the  chairman  with  his 
signature  and  with  crosses  placed  against  the  names  of  those  persons 
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whom  he  will  indorse  for  nomination.  In  order  to  secure  an  ade- 
quate number  of  nominations,  the  chairman,  when  necessary,  shall 
obtain  by  personal  solicitation  a  fuller  vote  of  his  section  or  shall 
submit  to  the  section  a  supplementary  formal  ballot. 

The  chairman  shall  then  certify  to  the  home  secretary,  prior  to 
January  1,  the  names  of  those  persons  who  have  been  voted  for  on 
the  formal  ballots  by  a  majority  of  the  members  of  the  section,  and 
shall  furnish  him  a  list  of  the  publications  of  these  nominees,  ag 
required  by  the  constitution. 

3.  Nominations  for  membership  shall  give  the  full  name,  residence, 
and  the  official  positions  successively  held  by  the  candidate,  in  addi- 
tion to  the  list  of  his  contributions  to  science  required  by  the  con- 
stitution. 

4.  Preference  ballots  for  election  of  members  shall  be  sealed  in  a 
blank  envelope,  which  shall  be  inclosed  in  another  bearing  the  name 
of  the  sender,  and  which  shall  be  addressed  to  the  home  secretary. 
Such  envelopes  shall  be  opened  only  by  the  tellers.  If  in  any  case 
the  tellers  are  unable  to  determine  who  cast  a  ballot,  or  if  the  latter 
contains  more  names  than  are  to  be  voted  for,  the  ballot  shall  be 
rejected,  but  minor  defects  in  a  ballot  shall  be  disregarded  when 
the  intent  of  the  voter  is  obvious. 

5.  All  discussions  of  the  claims  and  qualifications  of  nominees  at 
meetings  of  the  academy  shall  be  held  strictly  confidential,  and  re- 
marks and  criticisms  then  made  may  be  communicated  to  no  person 
who  was  not  a  member  of  the  Academy  at  the  time  of  the  discussion. 


1.  The  publication  of  the  Proceedings  shall  be  under  the  general 
charge  of  the  council,  which  shall  have  final  jurisdiction  upon  all 
questions  of  policy  relating  thereto. 

The  managing  editor,  who  may  be  a  nonmember  of  the  Academy, 
shall  receive  a  salary  which  shall  be  fixed  by  the  council. 

The  National  Academy  of  Sciences  and  the  National  Besearch 
Council  shall  cooperate  in  the  publication  of  the  Proceedings,  begin- 
ning with  Volume  VII. 

The  management  of  the  Proceedings  shall  be  vested  in  an  execu- 
tive committee  of  three,  consisting  of  the  managing  editor  as  chair- 
man, for  a  term  of  one  year,  of  a  representative  of  the  Academy, 
and  a  representative  of  the  National  Research  Council,  each  to  be 
appointed  for  a  term  of  three  years.. 

The  editorial  board  shall  consist  of  the  home  secretary  and  the 

.  foreign  secretary  of  the  Academy,  the  chairman  and  the  permanent 

secretary  of  the  National  Research  Council  as  ex  officio  members; 

and,  in  addition,  of  10  representatives  of  the  Academy  and  seven 
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representatives  of  the  Research  Council,  these  numbers  corresponding 
to  the  number  of  sections  of  the  Acad^ny  and  the  number  of  divi- 
sions of  science  and  technology  of  the  Research  Council. 

Beginning  with  Volume  VII  the  operation  of  the  Proceedings 
shall  be  placed  upon  a  budget  basis,  the  size  of  the  volume  in  anj 
year  to  be  determined  by  the  conditions  of  the  budget,  the  equal 
amounts  contributed  by  each  organization  being  determined  bj 
mutual  agreement  before  the  beginning  of  each  calendar  year. 

The  managing  editor  of  the  Proceedings  shall  be  appointed  by 
the  council  of  the  Academy  and  the  executive  board  of  the  National 
Research  Council  upon  the  nomination  of  the  editorial  board. 

2.  Memoirs  may  be  presented  at  any  time  to  the  hcmie  secretary, 
who  shall  report  the  date  of  their  reception  at  the  next  session ;  bat 
no  memoir  shall  be  published  unless  it  has  been  read  or  presented 
by  title  before  the  Academy. 

Before  publication  all  biographical  and  scientific  memoirs  must  be 
referred  to  the  committee  on  publication,  who  may,  if  they  dean 
best,  refer  any  memoir  to  a  special  committee,  appointed  by  the 
president,  to  determine  whether  the  same  (should  be  publi^ed  bj 
the  Academy. 

3.  Memoirs  shall  date,  in  the  records  of  the  Academy,  from  the 
date  of  their  presentation  to  the  Academy,  and  tiie  order  of  their 
presentation  shall  be  so  arranged  by  the  secretary  that,  so  far  as  maj 
be  convenient,  those  upon  kindred  topics  shall  follow  one  another. 

4.  The  annual  report  of  tiie  treasurer  shall  contain : 

(1)  A  concise  statement  of  the  source,  object,  and  amount  of  all  trust  fundi 
of  the  academy. 

(2)  A  condensed  statement  of  receipt^  and  ezDeaditore^. 
(8)  A  statement  of  assets  and  lia)[)ilitiea 

(4)  Accounts  with  individual  funds. 

(5)  Such  other  matter  as  he  considers  appropriate. 

5.  The  accounts  of  the  treasurer  shall,  between  July  1  and  August 
1  of  each  year,  be  audited  under'the  direction  of  a  committee  of  three 
members  to  be  appointed  by  the  president  at  the  annual  meeting  of 
the  Academy.  It  shall  be  the  duty  of  the  auditing  committee  to  verify 
the  record  of  receipts  and  disbursement^  maintained  by  the  treasurer 
and  the  agreement  of  book  and  bank  balances ;  to  examine  all  securi- 
ties in  the  custody  of  the  treasurer  and  to  compare  the  stated  income 
of  such  securities  with  the  receipts  of  record;  to  examine  all  vouchers 
covering  disbursements  for  account  of  the  Academy,  including  tbe 
National  Research  Council,  and  the  authority  therefor,  and  to  com- 
pare them  with  the  treasurer's  record  of  expenditures ;  to  examine 
and  verify  the  account  of  the  Academy  with  each  trust  fund.  The 
auditing  committee  may  employ  an  expert  accountant  to  assist  the 
committee  in  the  examination  of  the  books  of  the  treasurer.    Tbe 
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annual  report  of  the  treasurer  shall  be  published  with  that  of  the 
president  to  Congress.  The  reports  of  the  treasur.er  and  auditing 
eommittee  shall  be  presented  to  the  Academy  at  the  autumn  meeting, 
and  shall  be  published  with  that  of  the  president  to  Congress.  They 
shall  be  distributed  to  the  members  in  printed  form  at  the  annual 
meeting. 

VI. 

1.  All  apparatus  and  other  materials  of  permanent  value  pur- 
chased with  money  from  any  grant  from  a  trust  fund  shall  be  the 
property  of  the  Academy  unless  specific  exception  is  made  in  the 
grant  or  by  subsequent  action  of  tho  council  or  the  directors  of  the 
trust  fund  concerned.  Receipts  for  all  such  property  shall  be  signed 
by  the  grantee  and  shall  be  forwarded  to  the  home  secretary.  AH 
apparatus  and  unused  mateiial  of  value  acquired  in  this  way  shall  be 
delivered  to  the  home  secretary  on  completion  of  the  investigation  for 
which  the  grant  was  made,  or  at  any  time  on  demand  of  tha  council, 
and  the  home  secretary  shall  give  an  appropriate  release  therefor. 

2.  The  books,  apparatus,  archives,  and  other  collections  of  the 
Academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the  home 
secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge  of  them. 

3.  A  stamp  corresponding  to  the  corporate  seal  of  the  Academy 
shall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
markings  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed 
upon  objects  not  admitting  of  the  stamp. 

4.  The  fiscal  year  of  the  Academy  shall  end  on  June  30  of  each  year. 

5.  The  standing  committee  on  finance  shall  consist  of  the  president 
of  the  Academy  ex  officio,  the  treasurer  ex  officio  as  chairman,  and 
five  members  to  be  appointed  annually  by  the  president,  two  of  whom 
may  be  nonmembers  of  the  Academy. 

That  a  budget  committee  on  the  expenses  of  the  National  Academy 
and  the  National  Research  Council,  to  consist  of  the  president  of  the 
Academy,  the  chairman  of  the  National  Research  Council,  and  the 
treasurer  of  the  National  Academy  of  Sciences  and  the  National  Re- 
search Council,  be  appointed  and  the  president  of  the  Academy  act  as 
chairman. 

VII. 

1.  Standing  conmiittees  of  the  Academy  on  trust  funds  the  income 
of  which  is  applied  to  the  promotion  of  research  shall  consist  of  three 
or  five  members.  In  order  to  secure  rotation  in  office  in  such  com- 
mittees, when  not  in  conflict  with  the  provisions  of  the  deeds  of  gift. 
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the  term  of  service  on  a  committee  of  three  members  shall  be  three 
years ;  on  a  committee  of  five  members  the  term  shall  be  five  years. 

2.  The  annual  reports  of  the  conmiittees  on  research  funds  shall,  so 
far  as  the  Academy  has  authority  to  determine  their  form,  give  a  cur- 
rent number  to  each  award,  stating  the  name,  position,  and  address 
of  the  recipient ;  the  subject  of  research  for  which  the  award  is  made, 
and  the  sum  awarded ;  and  in  later  annual  reports  the  status  of  the 
work  accomplished  under  each  award  previously  made  shall  be  an- 
nounced, until  the  research  is  completed,  when  announcement  of  its 
completion  and,  if  published,  the  title  and  place  of  publication  shall 
be  stated,  and  the  record  of  the  award  shall  be  reported  as  closed. 

VIII. 

1.  Any  rule  of  the  Academy  may  be  amended,  suspended,  or  re- 
pealed on  the  written  motion  of  any  two  members,  si«:ned  by  them, 
and  presented  at  a  stated  meeting  of  the  Academy,  provided  the  same 
shall  be  approved  by  a  majority  of  the  members  present. 
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OBOAHIZATIOH   OF  THE   ACABEXY,    1921. 

Expiration 
of  term. 

Walcott.  Charles  D..  president April,  1925 

Michelson,  A.  A.,  vice  president April,  192a 

Milllkan,  R.  A.,  foreign  secretary April,  1922 

Abbot,  C.  G.,  home  secretary April,  192a 

Ransome,  F.  L.,  treasurer April,  192a 

ADDITIONAL    MEMBERS    OF    COUNCIL. 
1919-1922. 
•  Carty,  J.  J.  Donaldson,  H.  H. 

1920-1923. 
Day,  A.  L,  Morgan,  T.  H. 

1921-1924. 
Pearl,  Raymond.  Hale,  George  E. 

SECTIONS. 


Birkhoff,  G.  D. 
Blichfeldt,  H.  F. 
Bliss,  G.  A. 
Bolza,  Oskar 
Dickson,  L.  E. 


Abbot,  C.  G.  (chairman, 

1923). 
Adams,  W.  S. 
Aitken,  R.  G. 
Barnard,  E.  E. 
Campbell,  W.  W. 


Ames,  J.  S. 
Bams,  Carl 
Bell,  A.  G 
Bridgman,  P.  W. 
Crew,  Henry 
Duane,  William 
Hall,  E.  H. 
Hastings,  C.  S. 
Hayford,  J.  F. 
Lyman,  Theodore 

86660'— 22- 


1.   MATHEMATICS. 

Kasner,  Edward 
Miller,  George  A. 
Moore,  E.  H. 
Osgood,  W.  F. 
Story,  W.  E. 

2.   ASTRONOMY. 

Comstock,  G.  C. 
Cnrtis,  H.  D. 
Elkin,  W.  L. 
Frost,  E.  B. 
Hale,  G.  E. 
Leuschner.  A.  O. 

3.   PHYSICS, 

Mendenhall,  C.  E. 
Mendenhall,  C.  E. 
Merritt,  Ernest 
Michelson,  A.  A. 
Miller,  D.  C. 
Milllkan,  R.  A. 
Nichols,  E.  F. 
Nichols,  E.  L. 
Pierce,  G.  W. 
Pupln,  M.  I. 


Van  Vleck,  E.  B. 

Veblen,  Oswald 

White,   H.   S.    (chairman, 

1922). 
Wilczynski,  E.  J. 


Moulton,  F.  R. 
RusseU,  H.  N. 
Schleslnger,  Frank 
Scares,  F.  H. 
SUpher,  V.  M. 
Stebbins,  Joel 


Stratton,  S.  W. 
Thomson,  Ellhu 
Trowbridge,  Augustus 

(chairman,  1923). 
Trowbridge,  John 
Webster,  A.  G. 
Wilson,  Edwin  B. 
Wood,  R.  W. 
Woodward,  R.  S. 
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Abbot,  H.  L. 

Carty,  J.  J.  (chairman, 

1023). 
Dunn,  Gano 
Durand,  W.  F. 


4.    ENGINEERING. 

Emmet.  W.  I^eRoy 
Freeman,  J.  R. 
Howe.  H.  M. 
Jewett.  F.  B. 
Kennelly,  A.  E. 


Ryan,  H.  J. 
Squier,  G.  O. 
Stillwell,  L.  B. 
Taylor,  D.  W. 


Bancroft,  W.  D. 
Ba;cter,  G.  P. 
Bogert.  M.  T. 
Boltwooci,  B.  B. 
Chandler.  C.  F. 
Clarke,  F.  W. 
Franklin,  E.  C. 
Gomberg,  Mose8 
Gooch,  F.  A. 
Harkins.W.  D. 
Hillebrand,  \V.  F. 


6.   CHEMISTRY. 

Jackson,  C.   L. 
Johnson,  T.   B. 
Kohler,   E.  P. 
Langmuir,  Irving 
Lewis,  G.  N. 
Michael,  Arthur 
Morley,  E.  W. 
Noyes,  A.  A. 
Noyes,  W.  A.  (chairman, 

1922). 
Osborne,  T.   B. 


Remsen,  Ira 
Richards,  T.  W. 
Smith,  Alexander 
Smith,  Edgar  F. 
Stieglitz,  Julius 
Wells,  H.  L. 
Whitney,  W.  R. 


6.  GEOLOGY  AND  PALEONTOLOGY. 


Branner,  .T.  C. 
Chamberlin,  T.  C. 
Clarke,  J.  M. 
Cross,  Whitman 
Dall.  W.  H. 
Dana,  E.   S. 
Davis,  W.  M. 
Day,  A.  L.   (chairman, 
1924). 


Kemp,  J.  F. 
lA^th,  C.  K. 
Lindgren,  Waldemar 
^lerriam.  J.  C. 
Osborn,   H.   F. 
Puinpelly,  Raphael 
Ransoiue,  F.  L. 
Reid,  H.  F. 
Schuehert.  Charles 


Scott,  W.  B. 
ririch,  E.  O. 
Vaughan,  T.  W. 
Walcott,  C.  D. 
Washington,  H.  S. 
White,  David. 
Willis,  Bailey 


Bailey,     L.     H. 

man.  1924) 
Brltton,  N.  L. 
Canipholl,   D.   H. 
Coulter,  J.   M. 


7.    BOTANY. 

(chair-    Good  ale,   G.    L. 
Harper,   R.  A. 
Jones,   L.   R. 
Osterhout.  W.  J.  V. 
Robinson,  B.  L. 


Sargent,  C.  S. 
Setehell,  W.  A. 
Smith,  En^'in  F. 
Thaxter,  Roland 
Trelease,  William 


-«.    ZOOLOGY    AND   ANIMAL   MORPHOLOGY. 


Calkins,  G.  N. 
Castle.   W.  E. 
Chapman,  F.  M. 
Conklin.   E.  G. 
Davenport,   C.  B. 
Donaldson,    H.   H. 
Forbes,  S.  A. 
Harrison,  R.  G. 
Herrlck,  C.  J. 


Howard,   L.    O. 
Jennings,  H.   S. 
Lillie,  F.   R. 
McClung,   r.   E. 
Mark,  E.  L. 
Mayor,   A.    G. 
Merriam,  C.  H. 
Morgan,  T.  H.  (chairman, 
1922). 


Morse,  E.  S. 
Parker.  G.  H. 
Pearl,  Raymond 
Ridg%vay,  Robert 
Verrill,  A.  E. 
Wheeler,  W.  M. 
Wilson,  Edmund  B. 
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9.   PHYSIOLOGY   AND   PATHOLOGY. 


Abel,  J.  J. 
Armsby,  H.  P. 
Benedict,  P.  G. 
Cannon,  W.  B. 
Carlson,  A.  J. 
Chittenden.  R.  H. 
Councilman,  W.  T. 
Cushing,  Harvey  . 
Flexner,  Simon 
Folln,  Otto 


Angell,  J.  R. 
Boas,  Franz 
Cattell,  J.  McK 
Dewey,  John 


Halsted,  W.   S. 
Hektoen,  Ludvlg 
Henderson,  L.  J. 
Howell.  W.  H. 
Hunt,  Reid 
Jones,  Walter 
I^vene,  P.  A.  T. 
Loeb,  Jacques 
Lusk,  Graham 
MacCallum,  W.  G. 


McCoUum,  E.  V. 

Mendel,  L.  B.   (chairman, 

1922). 
Prudden.  T.  M. 
Smith.  Theobald 
Van  Slyke,  D.  D. 
Vaughan,  V.  C. 
Welch.  W.  H. 


10.    ANTHROPOLOGY    AND   PSYCHOLOGY. 


Fewkes,   J.    W. 

chairman). 
Hall,  G.  S. 
Holmes,  W.  H. 


(acting     Hrdlicka,  Ales 

Thonidlke.  E.  L. 
Woodworth,  R.  S. 


STANDING   COMMITTEES. 
ON    WEIGHTS,    MEASURES,    AND    COINAGE. 


Mendenhall,  T.  C.  (chair-    Michelson,  A.  A. 
man).  Morley,  E.  W. 

ON    SOLAR   RESEARCH. 

Hale.  G.  E.   (chairman).   Michelson,  A.  A. 
Campbell,  W.  W. 

ON    PUBLICATION. 


Webster,  A.  G. 
Woodward,  R.  S. 


Nichols,  E.  L. 


The  President.  The  Home  Secretary.         Stratton,  S.  W. 

EDITORIAL   BOARD   OF   THE   PROCEEDINGS. 

The  Home  Secretary  and  the  Foreign  Secretary  of  the  Academy,  the  Chair- 
man of  the  Executive  Board,  and  the  Permanent  Secretary  of  the  National 
Research  Council. 


William  Duane,  1923. 
R.   G.   Harrison,   1923. 
J.  C.  Merriam,  1923. 

E.  H.  Moore,  1923. 

F.  Schlesinger,  1923. 
W.   M.   Wheeler,  1923. 
F.  G.  Cottreli 

C.  E.  McClung 


Arthur  L.  Day,  1922. 
Gano  Dunn,  1922. 
L.  J.  Henderson,  1922. 
W.  J.  V.  Osterhout,  1922. 
R.  M.  Yerkes,  1922. 
Augustus  Trowbridge 
E.  B.  Mathews 
Clark  Wissler 


John  M.  Clarke,  1921. 
Ludvig  Hektoen,  1921. 
H.  S.  Jennings,  1921. 
R.  A.  Millikan,  1921. 
W.  A.  Noyes,  1921. 
C.  A.  Adams 
G.  W.  McCoy 
F.  L.  Ransome 


ON    COLLECTION    OF    HISTORICAL   PORTRAITS,    MANUSCRIPTS,    INSTRUMENTS,    ETa 

Pupin,  M.  I. 


Walcott,    0.    D.    (chair-    Clarke,  F.  W, 
man).  Hale,  G.  E. 
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FINAlfCB  COlfldTTEB. 

Ransome,  F.  L.   (chair-     Cross,  Whitman  Walcott,  C.  D. 

man).  Dunn,  Gano 

TRUST   FUNDS. 
THE  BACHE  FUND, 

[$6O,O0O.] 
Researches  in  physical  and  natural  science. 
Frost,  E.  B.  (chairman).     Harrison,  R.  O.  Webster,  A.  O. 

THE  WATSON  FUITDu 

[$25,000.] 
Watson  medal  and  the  promotion  of  astronomical  researdu 

Leuschner,  A.  O.  (chair-    Comstock,  G.  a  Elkin,  W.  L. 

man). 

THE  HETTBT  DBAPEB  FUND. 
[$10,000.1 

Draper  medal  and  investigations  in  astronomical  physics. 

Campbell,  W.  W.  (chair-    Abbot,  C.  G.,  1926.  Michelson,  A,  A.,  1922. 

man),  1924.  Hale,  G.  E.,  1923.  Russell,  H.  N.,  1923. 

THE  J.  LAWRENCE  SICITH  FUND. 
[$10,000.1 

J.  Lawrence  Smith  medal  and  investigations  of  meteoric  bodies. 

Cross,  Whitman  (chairman),  1922.        Adams,  W.  S.^.1924.        Dana,  E.  S.,  19231 

Schlesinger,  F.,  1925.  Clarke,  F.  W.,  1926. 

THE  BABNABO  MEDAL.^ 

Meritorious  service  to  science. 

Noyes,  A.  A.  (chairman).  Campbell,  W.  W.  Nichols,  E.  F. 

Morgan,  T.  H.  Richards,  T.  W. 

THE  BENJAMIN  APTHOBP  GOULD  FUND. 

[$20,000.1 

Researches  In  astronomy. 

Moulton,  F.  R.  (chairman).  Barnard,  E.  B.  Woodward,  R,  S. 

THE  WOLCOTT  GIBBS  FUND. 

[$5,545.50.1 

CJhemical  research. 

Jackson,  C.  L.  (chairman).  Richards,  T.  W.  Smith,  Edgar  F. 

*  Erery  flye  years  the  committee  recommends  the  person  whom  they  consider  iBo«t  ds^ 
serTln?  (f  the  medal,  and  upon  the  approval  of  the  academy  the  name  of  the  nomtiMie  it 
forwarded  to  the  trustees  of  Columbia  University,  who  administer  the  Barnard  medal  foal 
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THE  COMSTOCK  FUND. 

[$12,406.02.] 

Researches  in  electricity,  magnetism,  and  radiant  energy. 

Nichols,  E.  L.  (chairman).  1923.    Millikan,  R.  A.,  1926.    Whitney,  W.  R.,  1924. 

Carty,  J.  J.,  1925.  Webster,  A.  G.,  1922. 

THE  MARSH  FUND. 

l$20,000.1 

Original  research  in  the  natural  sciences. 

Merriam,  J.  G.  (chairman),  1922.  Clarke,  J.  M.,  1923. 

Schuchert,  Charles,  1924. 

THE  AOASSIZ  FUND. 

[$50,000.1 
General  uses  of  the  academy. 

THE  MURRAY  FUND. 

[$6,000.1 

Agassiz  medal  and  contributions  to  oceanography. 

DaU,  W.  H.  (chairman),  1924.  Davis,  W.  M.,  1922.  Mayor,  A.  G.,  1923. 

THE  MARCELLUS  HARTLEY  FUND. 
[$1,200.] 

Medal  for  eminence  in  the  application  of  science  to  the  public  welfare. 

Noyes,  A.  A.  (chairman),  1922.        Stratton,  S.  W.,  1922.        Pupin,  M.  I.,  1924. 

Osborn,  H.  F.,  1924.  Welch,  W.  H.,  1923. 

Taylor,  D.  W.,  1923. 

THE  DANIEL  GHLAUD  BLUOT  FUND. 

[$8,000.1 

Medal  and  honorarium  for  most  meritorious  work  in  zoology  or  paleontology 

published  in  eacli  year. 
Osborn,  H.  F.  (chairman).  *  Lucas,  F.  A.  Walcott,  C.  D. 

THE  MARY  CLARK  THOMPSON  FUND. 
[$10,000.1 

Medal  for  ,most  important  services  to  geology  and  paleontology. 
Clarke,  J.  M.  (chairman),  1922.        Lindgren,  W.,  1923.        Gsbom,  H.  F.,  1924. 

THE  JOSEPH  HENRY  FUND. 
[$40,000.1 

To  assist  meritorious  investigators,  especially  In  the  direction  of  original 

research. 

Durand,  W.  F.  (chairman).  Davenport,  C.  B.  Miriam,  J.  O. 

Day,  Arthur  L.  McClung,  C.  B. 

&  Not  a  member  of  the  academy. 
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Abbot,  Charles  Greeley,  Smithsonian  Institution,  Washington,  D.  C 1915 

Abbott,  Henry  L.,  U.  S.  Army,  23  Berkeley  Street,  Cambridge  38,  Mass__  lOT 

Abel,  John  Jacob,  Johns  Hopkins  University,  Baltimore,  Md 1912 

Atlams,  Walter  Sydney,  Solar  Observatory  Office,  Pasadena,  Calif 1917 

Aitken,  Robert  Grant,  Lick  Observatory,  Mount  Hamilton,  Calif 191S 

Allen,  J.  Asaph,  American  Museum  of  Natural  History,  New  York  City—  1876 

Ames,  Joseph  S.,  Johns  Hopkins  University,  Baltimore,  Md 19(® 

Angell,  James  Rowland,  Carnegie  Corporation,  New  York  City 1920 

Armsby,  Henry  Prentiss,  State  College  of  Pennsylvania,  Pa 1930 

Bailey,  Liberty  Hyde,  Ithaca,  N.  Y 1917 

Bancroft,  W.  D.,  7  East  Avenue,  Ithaca,  N.  Y 1920 

Barnard,  E.  E.,  Yerkes  Observatory,  Williams  Bay,  Wis 1911 

Barus,  Carl,  Brown  I'niversity,  Providence,  R.  I 1892 

Baxter,  Gregory  Paul,  T.  J.  Coolidge,  jr..  Memorial  Laboratory,  Cam- 
bridge, Mass . 1916 

Bell,  A.  Graham,  1331  Connecticut  Avenue,  Washington,  D.  C 1885 

Benedict,  Francis  Gano,  Nutrition  Laboratory,  Boston  17,  Mass 1914 

Birkhoff.  George  David,  Harvard  University,  Cambridge,  Mass 1918 

Blichfeldt,  Hans  Frederick,  Leland  Stanford  University,  Calif 1930 

Bliss,  Gilbert  Ames,  University  of  Chicago,  Chicago,  111 1916 

Boas,  Franz,  .Columbia  University,  New  York  City 1900 

Bogert,  Marston  Taylor,  Columbia  University,  New  York  City 1916 

Boltwood,  B.  B.,  Yale  University,  New  Haven,  Conn.i 1911 

Bolza,  Oskar,  Reichsgrafenstr.  10,  Freiburg,  Germany 1909 

Branner,  John  C,  Stanford  University,  California 1906 

Bridgeman,  Percy  Williams,  Jefferson  Physical  Laboratory,  Cambridge, 

Mass 1918 

Britton,  Nathaniel  Lord,  New  York  Botanical  Gardens,  New  York  01ty__-  1914 

Calkins,  Gary  Nathan,  Columbia  University,  New  York  City 1919 

Campbell,  D.  H.,  Leland  Stanford  University,  Calif 1910 

Campbell,  William  W..  Lick  Observatory,  Blount  Hamilton,  Calif 1902 

Cannon,  Walter  Bradford,  Harvard  University,  Cambridge,  Mass 1914 

Carlson,  Anton  Julius,  University  of  Chicago,  Chicago,  111 1920 

Carty,  John  J.,  American  Telegraph  &  Telephone  Co.,  New  York  City 1917 

Castle,  William  Ernest,  186  Payson  Road,  Belmont,  Mass : 1915 

Cattell,  James  McK.,  Gariison,  N.  Y 1901 

Chamberlln,  Thomas  C,  University  of  Chicago,  Chicago,  111 1903 

Chandler,  Charles  F.,  Columbia  University,  New  York  City 1874 

Chapman,  Frank  Michler,  American  Museunr  of  Natural  History,  New 

York  City 1921 

Chittenden,  Russell  H.,  Sheffield  Scientific  School,  New  Haven,  Conn 1890 

Clarke,  F.  W.,  U.  S.  Geological  Survey,  Washington,  D.  C 1909 

Clarke,  J.  M.,  State  Museum,  Albany,  N.  Y 1909 

Comstock,  George  C,  Washburn  Observatory,  Madison,  Wis 1899 

124 


Digitized  by 


Google 


MEMBERS  OF  THE   NATIONAL  ACADEMY  OF  SCIENCES.  125 

Date  of 
election. 

Conklin,  E.  G.,  Princeton,  N.  J 1908 

Coulter,  J.  M.,  University  of  Chicago,  Chicago,  111 1909 

Councilman,  William  T.,  Harvard  Medical  School,  Boston,  Mass 1904 

Crew,  Henry,  Northwestern  University,  Evanston,  111 1909 

Cross,  Whitman,  2188  Bancroft  Place,  Washington,  D.  C 1908 

Curtis,  Heber  Doust,  Allegheny  Observatory,  Pittsburgh,  Pa 1919 

Cushing,  Harvey,  Harvard  University,  Cambridge.  Mass 1917 

Dall,  William  H.,  Smithsonian  Institution,  Washington,  D.  C 1897 

Dana,  Edward  S..  Yale  University,  New  Haven,  Conn 1884 

Davenport,  Charles  B.,  Cold  Spring  Harbor,  N.  Y 1912 

Davis,  William  Morris,  31  Hawthorn  Street,  Cambridge  38,  Mass 1904 

Day,  Arthur  L..  2801  Upton  Street,  Washington,  D.  C 1911 

Dewey,  John,  Columbia  University,  New  York  City 1910 

Dickson,  Leonard  E*,  University  of  Chicago,  Chicago,  111 1913 

Donaldson,  Henry  Herbert  Wistar  Institute  of  Anatomy,  Philadelphia,  Pa_  1914 

Duane,  William,  Harvard  University  Medical  School,  Cambridge,  Mass__  1920 

Dunn,  Gano,  43  Exchange  Place,  New  York  City 1919 

Durand,  William  Frederick,  Inland  Stanford  University,  Calif 1917 

Elkln,  William  L.,  Yale  University  Observatory,  New  Haven,  Conn 1917 

Emmet,  William  Le  Roy,  General  Electric  Co.,  Schenectady,  N.  Y 1921 

Fewkes,  Jesse' Walter,  Bureau  of  American  Ethnology,  Washington,  D.  C_  1914 

Flexner,  Simon,  Rockefeller  Institute,  New  York  City 1908 

Folln,  Otto,  Harvard  Medical  School,  Boston,  Mass 1916 

Forbes,  Stephen  Alfred,  Urbana,  111 1918 

Franklin,  Edward  Curtis,  Leland  Stanford  University,  Calif 1914 

Freeman.  John  Ripley,  Providence,  R.  I 1918 

Frost,  Edwin  B.,  Yerkes  Observatory,  Williams  Bay,  Wis 1908 

Gomberg,  Moses,  University  of  Michigan,  Ann  Arbor,  Mich 1914 

Gooch,  Frank  A.,  291  Edwards  Street,  New  Haven,  Conn 1897 

Goodale.  George  L.,  Harvard  University,  Cambridge,  Mass 1890 

Hale,  George  E.,  Solar  Observatory  Office,  Pasadena,  Calif 1902 

Hall,  Edwin  H.,  Harvard  University,  C-ambrldge,  Mass 1911 

Hall,  Granville  Stanley,  Clark  University,  Worcester,  Mass 1915 

Halsted,  William  Stewart,  Johns  Hopkins  Medical  School,  Baltimore,  M(l_  1917 

Harklns.  William  Draper,  University  of  Chicago,  Chicago,  111 1921 

Harper,  R.  A.,  Columbia  University,  New  York  City 1911 

Harrison,  Ross  G.,  Yale  University,  New  Haven,  Conn 1913 

Hastings,  Charles  S.,  Yale  University,  Nt<w  Haven,  Conn 1889 

Hayford,  John  F.,  Northwestern  University,  Evanston,  111 1911 

Hektoen,  Ludvig,  637  South  Wood  Street.  Chicago,  111 ^ 1918 

Hendei*son,  Lawrence  Joseph,  Harvard  University,  Cambridge,  Mass 1919 

Herrlck,  Charles  Judson,  University  of  Chicago,  Chicago,  111 1918 

Hlllebrand,  William  F.,  Bureau  of  Standards.  Washington,  D.  C 1908 

Holmes,  William  H.,  U.  S.  National  Museum,  Washington,  D.  C 1905 

Howard,  Leland  Osslan,  U.  S.  Dept.  of  Agriculture,  Washington,  D.  C 1916 

Howe,  Henry  Marlon.  Broad  Brook  Road,  Bedford  Hills,  N.  Y 1917 

Howell,  William  H.,  School  of  Hygiene  and  Public  Health.  Baltimore,  Md.  1905 

Hrdllcka,  Ales,  United  States  National  Museum,  Washington,  D.  C 1921 

Hunt,  Reld,  Harvard  Medical  School.  Boston,  Mass 1919 

Jackson,  Charles  L.,  383  Beacon  Street,  Boston,  Mass 1883 
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Jennings,  Herbert  Spencer.  Johns  Hopkins  University,  Baltimore,  Md 1914 

Jewett,  Frank  Baldwin,  Western  Electric  Co.,  New  York,  N.  Y 191S 

Johnson,  Treat  Baldwin,  Yale  University,  New  Haven,  Conn 1919 

Jones,  Lewis  Ralph,  University  of  Wisconsin,  Madison,  Wis 1920 

Jones,  Walter,  Johns  Hopkins  University,  Baltimore,  Md 191S 

Kasner,  Edward,  Colnrabla  University,  New  York  City 1917 

Kemp,  James  F.,  Columbia  University,  New  York  City 1911 

Kennelly,  Arthur  Edwin,  Harvard  University.  Cambridge,  Mass 1921 

Kohler,  Elmer  Peter,  Harvard  University,  Cambridge.  Mass 1930 

Langmuir,  Irving,  General  Electric  Co^  Schenectady,  N.  Y 1918 

Leith,  Charles  Kenneth,  University  of  Wisconsin,  Madison.  Wis 1930 

Leuschner,  Armln  O.,  University  of  California,  Berkeley,  Calif 1913 

Levene,  Phoebus  Aaron  Theodor,  Rockefeller  Institute,  New  York  City 1916 

Lewis,  Gilbert  N.,  University  of  California,  Berkeley,  Calif 1913 

LlUie,  Frank  Rattray,  University  of  Chicago,  Chicago,  111 19M 

Lindgren,  Waldemar,  Mass.  Institute  of  Technology,  Cambridge,  Mass 1909 

Loeb,  Jacques,  Rockefeller  Institute,  New  York  City 1910 

Lusk,  Graham,  Cornell  University  Medical  College,  New  York  City 19L5 

Lyman,  Theodore,  Harvard  University,  Cambridge,  Mass 1917 

MacCallum,  William  George,  Johns  Hopkins  Hospital,  Baltimore,  Md 1921 

McClung,  Clarence  E.,  University  of  Pennsylvania,  Philadelphia^  Pa 1920 

McCoUum,  Elmer  Vernon,  Johns  Hopkins  Med.  School,  Baltimore,  Md 1990 

Mark,  Edward  L.,  109  Irving  Street,  Cambridge,  Mass 1908 

Mayor,  Alfred  Goldsborough,  276  Nassau  Street,  Princeton,  N.  J 1913 

Mendel,  Lafayette  B.,  Yale  University,  New  Haven,  Conn 1913 

Mendenhall,  Charles  Elwood,  University  of  Wisconsin,  Madison,  Wis 1918 

Mendenhall,  Thomas  C,  329  North  Chestnut  Street,  Ravenna,  Ohio 1887 

Merriam,  C.  Hart,  1919  Sixteenth  Street,  Washington,  D.  C 1902 

Merrlam,  John  Campbell,  Carnegie  Institution,  Washington,  D.  C 1918 

Merritt,  Ernest,  Cornell  University,  Itaca,  N.  Y 1914 

Michael,  Arthur,  219  Parker  Street,  Newton  Center,  Mass 18S9 

Michelson,  Albert  A.,  University  of  Chicago,  Chicago,  III 1888 

Miller,  Dayton  C,  Case  School  of  Applied  Science,  Cleveland,  Ohio IftJl 

Miller,  George  Abram,  University  of  Illinois,  Urbana,  111 1921 

Mllllkan,  Robert  Andrews,  California  Inst,  of  Technology,  Pasadena,  Calif.  1915 

Moore,  Eliaklm  H.,  University  of  Chicago,  Chicago,  111 1901 

Morgan,  T.  H.,  Columbia  University,  New  York  City 1909 

Morley,  Edward  W.,  West  Hartford,  Conn 1897 

Morse,  Edward  S.,  Salem,  Mass 1876 

Moulton,  F.  R.,  University  of  Chicago,  Chicago,  HI 1910 

Nichols,  Edward  L.,  Cornell  University,  Ithaca,  N.  Y 1901 

Nichols,  Ernest  F.,  Mass.  Institute  of  Technology,  Cambridge,  Mass 1908 

Noyes,  Arthur  A.,  California  Institute  of  Technology.  Pasadena,  Calif 19tf> 

Noyes,  William  A.,  University  of  Illinois,  Urbana,  111 1910 

Osborn,  H.  F.,  American  Museum  of  Natural  History,  New  York  City—  1900 

Osborne,  T.  B.,  Agricultural  Experiment  Station,  New  Haven,  Conn 1910 

Osgood,  William  Fogg,  Harvard  University,  Cambridge,  Mass 1904 

Osterhout.  Winthrop  John  Vanleuven,  Harvard  University,  Cambridge, 

Mass 1919 
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Parker,  George  H.,  16  Berkeley  Street,  Cambridge,  Mass 1918 

Pearl,  Raymond,  625  St.  Paul  Street,  Baltimore,  Md 1916 

Pierce,  George  Washington,  Harvard  University,  Cambridge,  Mass 1920 

Prudden,  T.  Mitchell,  160  West  59th  Street,  New  York  City 1901 

Pumpelly,  Raphael,  Gibbs  Avenue,  Newport,  R.  I 1872 

Pupin.  Michael  I.,  Columbia  University,  New  York  City 1905 

Bansome,  Frederick  Leslie,  United  States  Geological  Survey,  Washing- 
ton, D.  C - 1914 

Reld,  H.  Fielding,  Johns  Hopkins  University,  Baltimore,  Md 1912 

Remsen,  Ira,  Johns  Hopkins  University,  Baltimore,  Md 1882 

Richards,  Theodore  W.,  Wolcott  Gibbs  Memorial  Laboratory,  Cambridge, 

Mass 1899 

Ridgway,  Robert,  1030  South  Morgan  Street,  Olney,  IlL 1917 

Robinson,  Benjamin  Lincoln,  Harvard  University,  Cambridge,  Mass. 1921 

Russell,  Henry  Norris,  Princeton  University,  Princeton,  N.  J 1918 

Ryan,  Harris  Joseph,  Stanford  University,  Stanford,  Calif 1920 

Sargent,  Charles  S.,  Arnold  Arboretum,  Jamaica  Plains,  Mass 1895 

Schlesinger,  Frank,  Yale  University  Observatory,  New  Haven,  Conn 1916 

Schuchert,  Charles,  Yale  University,  New  Haven,  Conn 1910 

Scott,  William  B.,  Princeton  University,  Princeton,  N.  J 1906 

Seares,  Frederick  Hanley,  Mount  Wilson  Observatory,  Pasadena,  Calif—  1919 

Setchell,  WiUlam  Albert,  University  of  California,  Berkeley,  Calif. 1919 

Sllpher,  Vesto  Melvln.  Lowell  Observatory,  Flagstaff,  Ariz 1921 

Smith,  Alexander,  Columbia  University,  New  York  City 1915 

Smith,  Edgar  F.,  University  of  Pennsylvania,  Philadelphia,  Pa 1899 

Smith,  Erwin  F.,  Bureau  of  Plant  Industry,  Washington,  D.  C 1913 

Smith,  Theobald,  Rockefeller  Institute  for  Medical  Research,  Princeton, 

N.  J 1908 

Squier,  George  Owen,  Chief  Signal  Ofllcer,  United  States  Army,  Wash- 
ington, D.  C 1919 

Stebbins,  Joel,  University  of  Illinois  Observatory,  Urbana,  111 1920 

Stieglitz,  Julius,  University  of  Chicago,  Chicago,  111 1911 

StlUwell,  Lewis  Buckley,  143  Liberty  Street,  New  York  City 1921 

Story,  William  E.,  Clark  University,  Worcester,  Mass 1908 

Stratton,  Samuel  Wesley,  Bureau  of  Standards,  Washington,  D.  C 1917 

Taylor,  David  Watson,  Department  of  the  Navy,  Washington,  D.  C 1918 

Thaxter,  Roland,  Harvard  University,  Cambridge,  Mass 1912 

Thomson,  Elihu,  Swampscott,  Mass 1907 

Thorndlke,  Edward  Lee,  Columbia  University,  New  York  City 1917 

Trelease,  WilUam,  University*  of  Illinois,  Urbana,  111 1902 
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LETTER  OF  TRANSMITTAL. 


National  Aoadsmt  op  SdBKOEfi, 
Washington,  D.  0.,  December  89, 19it, 
Sir:  I  have  the  honor  to  transmit  to  you  herewith  the  rep(»*t  of 
the  president  of  the  National  Academy  of  Sciences  for  the  fiscal 
year  ended  June  30,  1022. 
Very  respectfully, 

Ghabl&s  D.  Waloott, 

President, 
Hon.  Calvin  Ckx>LiDOB, 

VioePresidentof  the  United  States. 
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ACT  OP  INCORPORATION. 

AN  ACT  To  inoorp6rate  the  Natimud  Academy  of  Sdenoes. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreseniatives  of  the  United 
States  of  America  in  Congress  assembled,  That  Louis  Agassiz,  Madsa- 
chusetts;  J.  H.  Alexander,  Maryland;  S.  Alexander,  New  Jersey; 
A.  D.  Bache,  at  large;  F.  B.  Barnard/  at  large;  J.  6.  Barnard, 
United  States  Army,  Massachusetts;  W.  H.  C.  Bartlett,  United  States 
Military  Academy,  Missouri;  U.  A.  Boyden,'  Massachusetts;  Alexis 
Caswell,  Rhode  Island;  William  Chauvenet,  Missouri;  J.  H.  C.  Coffin, 
United  States  Naval  Academy,  Maine;  J.  A.  Dahlgren,'  United  States 
Navy,  Pennsylvania;  J.  D.  Dana,  Goiinecticut;  Charles  H.  Davis, 
United  States  Navy,  Massachusetts;  George  Englemann,  Saint  Louis, 
Missouri;  J.  F.  Frazer,  Pennsylvania;  Wolcott  Gibbs,  New  York; 
J.  M.  Giles/  Uiuted  Stales  Navy,  District  of  Colimibia;  A.  A.  Gould, 
Massachusetts;  B.  A.  Gould,  Massachusetts;  Asa  Gray,  Massadio- 
setts;  A«  Guyot,  New  Jersey;  James  Hall,  New  Yoric;  Joseph  Henry, 
at  large;  J.  E.  Hilgard,  at  large,  Blmois;  Edward  Hitchcock,  Massa- 
chusetts; J.  S.  Hubbard,  United  States  Naval  Obeervatoiy,  Ccm- 
necticut;  A.  A.  Humphreys,  United  States  Army,  Peonsydvania; 
J.  L.  Le  Conte,  United  States  Army,  Pennsylvania;  J.  Leidy,  Penn- 
sylvai^;  J.  P.  Lesley,  Pennsylvania;  M.  F.  Longstreth,  Pennsyl- 
vania; D.  H.  Mahan,  United  States  Military  Academy,  YirgiBia; 
J.  S.  Newberry,  Ohio;  H.  A.  Newton,  Gonnecticat;  Benjamin  Peirce, 
Massachusetts;  John  Rodgers,  United  States  Navy,  Indiana;  Fair- 
man  Refers,  Pennsylvania;  B.  E.  Rogers,  Pennsylvania;  W.  B. 
Rogers,  Massachusetts;  L.  M.  Rutherford,  New  York;  Joseph  Sax- 
ton,  at  large;  Benjamin  Silliman,  Connecticut;  Benjamin  KUiman, 
junior,  Connecticut;  Theodore  Strong,  New  Jersey;  John  Torrej, 
New  York;  J.  G.  Totten,  United  States  Army,  Connecticut;  Jose^ 
Winlock,  United  States  Nautical  Almanac,  Kentucky;  Jeffries 
Wyman,  Massachusetts;  J.  D.  Whitney,  California;  their  associates 
and  successors  duly  chosen,  are  hereby  incorporated,  constituted,  and 
declared  to  be  a  body  corporate,  by  the  name  of  the  National  Acad- 
emy of  Sciences. 

Ssc.  2.  And  be  it  further  enacted,  That  the  National  Academy  d 
Sciences  shall  consist  of  not  more  than  fifty  ordinary  members,  and 

>  TkM  olltaiAl  list  of  nMmlMn  giv«B  Uie  name  or  F.  A.  p.  Banvrd. 

'DwUiMd. 

•TiMoAitellistof  ]iMnilMngiv«BtheittmeoCJ.  M.  GiBii. 
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i^CT  OF  INCOBPORAfTlDK.  IX 

the  said  corpp^ttio^  beqr^y  cpnstitiUed  shall  have  pow^  to  make  its 
own  (»gaiiiji^tion,  inoludiog  its  constitixtion,  bylaws,  and  rules  and 
regulations;  to  fill  all  vacancies  created  by  death,  resignation,  or 
otherwise;  to  provide  for  the  election  of  foreign  and  domestic  mem- 
bers, the  division  into  classes,  and  all  other  matters  needfyl  or  usual 
in  such  institution,  and  to  report  the  same  to  Congress. 

Sec.  S.  And  le  it  further  enacted^  That  the  National  Academy  of 
Sciences  shall  hold  an  annual  meeting  at  such  place  in  the  United 
States  as  may  be  designated,  and  the  academy  shall,  whenever  called 
upon  by  any  department  of  the  Government,  investigate,  examine, 
experiment,  and  report  upon  any  subject  of  science  or  art,  the  actual 
expense  of  such  investigations,  examinations,  experiments,  and  re^ 
ports  t6  be  paid  from  appropriations  which  may  be  made  for  the 
purposie,  but  the  academy  shall  receive  no  compensation  whatever 
for  any  services  to  the  Government  of  the  United  States. 

Solomon  Foote, 
President  of  the  Senate  pro  tempore, 
Galusha  a.  Geow, 
Speaker  of  the  Bouse  qf  Representatives. 
Approved)  March  3,  1863. 

Abbaham  Lincoln,  President. 

AMENDlfENTS. 

AN  ACT  To  amend  the  act  to  incorporate  the  National  Academy  of  Sciences. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled^  That  the  act  to  incorporate 
the  National  Academy  of  Sciences,  approved  March  third,  eighteen 
hundred  and  sixty-three,  be,  and  the  same  is  hereby,  so'  amended  as 
to  remove  the  limitation  of  the  number  of  ordinary  members  of  said 
academy  as  provided  in  said  act. 

Approved,  July  14,  1870. 

AN  ACT  To  authorize  the  National  Academy  of  Sciences  to  receive  and  hold  trust 
funds  for  the  promotion  of  science,  and  for  other  purposes. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  ' 
States  of  America  in  Congress  assembled^  That  the  National  Academy 
of  Sciences,  incorporated  by  the  act  of  Congress  approved  March 
third,  eighteen  hundred  and  sixty-three,  and  its  several  supplements, 
be,  and  the  same  is  hereby,  authorized  and  empowered  to  receive 
bequests  and  donations  and  hold  the  same  in  trust,  to  be  applied 
by  the  said  academy  in  aid  of  scientific  investigations  and  according 
to  the  will  of  the  donors. 

Approved,  June  20,  1884. 
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AN  ACT  To  KnMod  ^e  act  autfaorising  the  National  Aca^my  ci  Sdences  to  recenv 
and  held  trust  funds  for  the  promotion  of  aci€«oe,  and  lor  other  parpoaes. 

Be  it  enacted  hy  the  Senate  and  House  of  Re'preseniatives  of  the  United 
Staiea  of  America  in  Congress  ossenMed,  That  the  act  to  authorize  the 
National  Academy  of  Sciences  to  receive  and  hold  trust  funds  for 
the  promotion  of  science,  and  for  other  purposes,  approved  June 
twentieth,  eighteen  hundred  and  eighty-four,  be,  and  the  same  is 
hereby,  amended  to  read  as  follows: 

''That  the  National  Academy  of  Sciences,  incorporated  by  the  act 
of  Congress  approved  March  third,  ei^teen  hundred  and  sixty-three^ 
be,  and  the  same  is  hereby,  authorized  and  empowered  to  receive,  by 
devise,  bequest,  donation,  or  otherwise,  either  real  or  personal  prop- 
erty, and  to  hold  the  same  absolutely  or  in  trust,  and  to  invest, 
reinvest,  and  manage  the  same  in  accordance  with  the  provisions  of 
its  constitution,  and  to  apply  said  property  and  the  income  arising 
therefrom  to  the  objects  of  its  c^'eation  and  according  to  the  instruc- 
tions of  the  donors:  Provided^  however,  That  the  Congress  may  at 
any  time  limit  the  amount  of  real  estate  which  may  be  acquired  and 
the  length  of  time  the  same  may  be  held  by  said  National  Academy 
of  Sciences." 

Sbo.  2.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  h^eby 
expressly  reserved. 

Approved,  May  27,  1914. 
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In  1863  Henry  Wilson,  United  States  Senator  from  Massachusetts, 
later  Vice  President  of  the  United  States,  asked  a  number  of  men 
eminent  in  science  to  come  together  to  form  an  organization  by  which 
the  scientific  strength  of  the  comitry  might  be  brought  to  the  aid  of 
the  Government.  This  meeting  was  directly  the  result  of  an  act  of 
Congress  passed  March  3,  1863,  incorporating  the  National  Academy 
of  Sciences  of  the  United  States  of  America!  While  Senator  Wilson 
presumably  had  aid  and  suggestions  from  the  incorporators,  the  bill 
had  its  inception  with  and  was  drawn  by  him,  and  did  not  incorporate 
the  academy  in  any  State  or  Territory  or  in  the  District  of  Columbia. 
It  seems  to  have  been  his  idea  that  the  academy  should  be  national 
in  its  broadest  sense. 

The  academy  has  held  its  annual  meetings  in  Washington  at  the 
Smithsonian  Institution  and  its  autunm  meetings  in  other  cities. 
Joseph  fienry  was  president  for  many  years  and  at  the  same  time 
secretary  of  the  institution.  The  records  and  library  of  the  academy 
have  been  stored  in  several  hundred  boxes  at  the  institution,  awaiting 
such  time  as  the  academy  may  have  a  building  of  its  own  where  this 
material  can  be  made  available. 

The  semicentennial  in  1913  seemed  to  give  new  life  to  the  activities 
of  the  academy,  and  the  foreign  secretary,  Dr.  George  E.  Hale,  pro- 
posed then  that  the  academy  should  have  a  home.  He  prepared 
tentative  plans  and  had  them  put  in  shape  at  his  own  expense  by  an 
architect  who  could  appreciate  the  need  for  and  the  requirements  of 
a  research  institution.  This  buildiag  as  proposed  provided  labora- 
tories and  a  Ubrary  for  the  use  of  the  academy  and  resident  men  of 
science  for  research  work.  .The  one  serious  drawback  which  delayed 
its  consummation  was  lack  of  funds. 

The  project  was  not  to  be  long  delayed,  for  the  World  War  coming 
in  1914  changed  and  broadened  the  thought  of  the  world.  What 
started  to  be  a  battle  of  armed  forces  turned  to  competition  between 
the  coimtries  at'  war  in  creative  scientific  research,  looking  to  Jihe 
destruction  of  masses  instead  of  individuals.  This  led  to  the  need  in 
this  country  of  a  body  that  could  bring  together  the  most  able  men 
Ln  the  fields  of  science  for  the  solution  of  war  problems.  Doctor 
Hale,  conceiving  the  need  for  such  a  service  long  before  it  was  an 
actual  necessity,  proposed  that  the  academy  take  preliminary  steps 
iix  the  organization  of  the  scientific  resources  of  the  United  States, 
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and  this  was  the  beginning  of  the  National  Research  Council  which 
rendered  such  effectiye  service  at  the  request  of  the  President  of  tin 
United  States  during  the  war. 

Appreciation  of  this  war  sc^-vic^  of  th^  academy,  w^s  shown  in  bd 
Executive  order  issued  by  President  TVilson,  requesting  the  National 
Academy  of  Sciences  to  continue  the  council.  Under  this  order  the 
research  council  was  reorganized  on  a  pemianent  peace  basis  as  an 
agent  of  the  academy;  and  the  need  of  the  academy  for  &  homa  was 
accentuated.  Doctor  Hale's  previous  plans  were  discussed  at  length, 
but  the  obstacle  of  lack  of  money  continued.  The  quarters  in  the 
Smithsonian  Institution,  already  too  crowded,  could  not  afford  room 
for  this  new  body,  and  temporary  space  elsewhere  was  sought 
During  the  war  a  few  rooms  in  the  Munsey  Building  on  the  north 
side  of  E  Street,  between  Thirteenth  and  Fourteenth,  were  first 
occupied.  Later  a  residence  at  Sixteenth  and  L  Streets,  having  21 
rooms,  was  secured.  Still  later,  a  lai^er  building,  at  Sixteenth  and 
M  Streets,  was  occupied  until  the  present  location  at  Seventeenth 
and  Massachusetts  Avenue  was  leased. 

Efforts  were  made  to  secure  a  permanent  endowment  and  money 
for  a  building  for  the  academy,  and  a  suggestion  was  made  to  the 
Carnegie  Corporation  of  an  endowment  and  a  building  for  the  academy 
and  research  council,  resulting  in  an  offer  of  $5,000,000  provided  the 
academy  would  seoure  a  site.  The  amoimt  needed  for  the  purchase 
of  this  site  was  apportioned,  so  that  the  entire  country  might  have 
a  part  in  this  great  enterprise.  With  this  plan  in  view,  the  raising 
of  funds  for  the  purchase  of  the  ground  was  accomplished  through 
the  efforts  of  Doctor  Hale,  Doctor  Millikan,  and  others. 

Tlie  lot  purchased  by  the  academy  is  known  as  square  88,  which 
is  boimded  on  the  north  by  C  Street;,  on  the  west  by  Twenty-second 
Street,  on  the  east  by  Twenty-fir^i  Street,  and  on  the  south  by 
Upper  Water  Street.  It  has  had  considerable  iSlling.  Originally 
its  highest  point  was  in  the  northwest  comer,  and  its  lowest  point  was 
imder  water  in  the  river  at  the  southeast^  To-day  its  lowest  point  is 
about  24  feet  above  high  water  and  its  highest  41  feet.  The  borings 
show  that  there  is  a  fill  of  from  5  to  10  feet  where  the  building  w31 
stand,  resting  on  from  6  to  28  feet  of  clay  and  sand,  and  from  7  inches 
to  3  feet  of  decomposed  rock.  Below  this  last  is  good  rock  upon 
which  the  foundations  of  the  building  will  rest. 

With  the  acquiring  of  the  site  and  its  acceptance  by  the  Carnegie 
Corporation,  attention  was  given  immediately  to  the  securing  of  an 
architect,  and  in  1919  Mr.  Bertram  Grosvenor  Ooodhoe,  of  New 
Yotk,  was  selected  and  requested  to  make  tentative  plans  along 
certain  lines  which  the  building  committee  had  in  mind.  After 
consideration  of  other  designs  the  plans  finally  reverted  to  the  clas- 
sical style  for  a  building  three  stories  in  height. 
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TSie  Aiain  enta-ance  will  face  B  Street^  hattfway  between  Twemy- 
fiiBt  and  Twehty-eeeond  Streets.  A  bnoad  walk  with  reflecting  pools 
in  the  center  will  lead  through  a  formal  effect  of  trees  and«  shrubs 
to  the  bnildiBg  snrmeimting  a  series  of  terraces/in  the  middle  of  the 
square.  A  deep  terrace  of  stone  surrounded  by  a  massire  railing  of 
marble  will  extend  the  entire  length  of  the  front.  Two  magnificent 
marble  and  bronze  lamps,  onexm  each  side  of  th^  eaylrance,  are  to  sym- 
.  bolize  enlightenment  that  will  come  from  within.  A  frieze  inscribed 
with  the  names  of  distingmahed  men  of  sciened  will  add  its  inspiration. 
Masdve  bronze  doors  wUl  open  upon  surroundings  that  invite 
further  inspection.  The  Yestibnle',  with  walls  and  floors  of  marble,  is 
to  lead  to  a  great  entrance  hall,  also  of  marble,  but  of  warmer  tone. 
On  one  side  of  the  hall  there  will  be  a  seismograph,  on  the  other  mde 
a  magnetograph,  giving  automatic  and  continuous  records. 

In  the  rotunda  there  will  be  in  actual  operation  apparatus  dem- 
onstrating certain  fundamental  facts  hitherto  but  vaguely  appre- 
ciated by  many.  A  coelostat  telescope,  mounted  on  the  dome  of 
the  central  rotunda,  will  form  a  laige  image  of  the  sim  on  the  white 
surface  of  a  circular  taUe  in  the  middle  of  the  room.  Here  the  sim 
spots  may  be  seen,  changing  in  number  and  form  from  day  to  day 
and  moving  across  the  disk  as  the  sun  turns  on  its  axis.  A  60-foot 
pendulum,  similar  to  that  exhibited  by  Foucault  at  the  Pantheon  at 
Pans  in  1851,  will  be  suspended  from  the  center  of  the  dome,  dem- 
onstrating by  its  oscillations  his  celebrated  experiment  showing  the 
diurnal  motion  of  the  earth. 

This  large  hall,  rich  in  its  warmth  of  treatment  of  color,  will  be 
surrounded  by  five  exhibition  rooms  in  which  will  be  shown  the 
results  of  future  work  of  the  academy  and  research  council.  The 
library,  with  its  impressive  shelves  filled  with  volimies  printed  in 
many  languages  and  covering  all  branches  of  scientific  effort,  will  be 
on  the  same  floor,  with  a  quiet  reading  room  just  beyond.  To  the 
east  will  be  situated  the  lecture  room  and  the  conference  room  for 
smaller  meetings. 

In  the  west  front  of  the  basement  of  the  building  there  will  be  a 
room  under  the  library  for  additional  library  stacks.  On  the  oast  a 
room  that  may  be  used  as  a  dining  room  or  for  entertainment  at  any 
of  the  functions  that  may  be  held  by  the  academy  or  research  council. 
Under  the  entrance  hall  is  to  be  another  exhibition  room;  and  north 
of  that,  the  boiler  rooms  and  other  appliances  for  heating  and 
▼entilating,  storage  rooms,  etc.  The  second  and  third  floors  will 
contain  67  rooms  which  will  be  used  for  the  administrative  ofiices  of 
the  National  Academy  of  Sciences  and  the  National  Research  Coimcil. 
The  building  has  a  frontage  of  260  feet  and  is  140  feet  deep.  The 
height  above  the  first  floor  is  60  feet.    The  vestibule  is  11  by  20  feet; 
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ihe  cotttmce  hall,  36  by  21  feet;  the  central  hall,  64  by  24  feet;  the 
library,  86  by  64  feet;  the  leetnre  room,  34  by  50  feet  T1ie.fiTe 
exhibition  halls  range  in  size  from  26  by  14  to  34  by  21  feet. 

The  total  number  ot  square  feet  of  floor  space,  exdusive  of  deva- 
tors,  doorways,  and  hallways,  is  30,874.  This  includes  exhibttioii 
space,  amounting  to  14,571  squaie  feet,  lecture  and  entertainment 
space  of  7,982,  and  14,786  square  feet  for  administrative  purposes. 
Every  modem  convenkaace  and  facility  will  be  provided. 

This  building  for  the  National  Academy  of  Sciences  and  the 
National  Research  Council  is  to  be  ihe  focus  <rf  science  in  Americi 
and  will  be  looked  upon  by  our  fellow  citizens  and  the  wrald  at  large 
as  ^nblematic  of  all  the  creative  mind  will  be  able  to  do  to  bnog 
about  a  better  existence  for  the  f ut^re  people  of  the  world,  for  it  is  to 
their  enlightenment  and  advancement  that  it  is  dedicated. 
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ANNUAL  REPOBT  OP  THE  NATIONAL  ACADEMY 
OP  SCIENCES. 


MEETINGS  OF  THE  NATIONAL  ACADEMY. 

AUTUMN  MEETING. 

The  autumn  meeting  of  the  academy  was  held  at  the  University 
of  Chicago,  November  14,  15,  and  16,  1921. 

BUSINESS  SESSION. 

Twenty-eight  members  responded  to  roll  call,  as  follows: 

Barnard,  E.£.  Froet,  E.  B.  Mooife,  E.  H. 

NiflB,  G.  A.  Haridns,  W.  D.  Moulton,  P.  R. 

CSarlflon,  A.  J.  Hektoen,  Ludvig  Noye6,  W.  A^ 

Dhamberlin,  T.  0.  Henick,  0.  J.  Pe&rl,  Raymond 

uomstock,  G.  G.  LeuBchner,  A.  O.  Slipher,  V.  M. 

[k^ultor,  J,  M,  lilUe,  F«]^.  Stebbins,  Jo^l 

ijTGW^  Henry   .  Mendenhall,  0.  E.  Stiog^tz,  Juliiu 

DickBon,  L.  fi.  Michelflon,  A.  A.  Van  Vleck,  E.  fi. 

[)onaldflon,  H.  H.  Miller,  G.  A.  Wilson,  EdwiA  B. 
^oirbei,S.A. 

FiOBfllDENT's    AinfK>UHGBiaBNTS. 

Azmounoetn^ntfwas  made  of  the  fcdlowing  deaths  and  assigmnentfi 
'or  preparation  of  biographical  memoirs  of  deceased  members: 

To  Theodore  Lyman,  the  biography  of  E.  B.  Rosa,  elected  1913, 
lied  May  17,  1921. 

To  F.  M.  Chapman,  the  biogn^hy  of  J.  A.  Allen,  dected  1876, 
lied  Atigust  29, 1921. 

To  Liberty  H.  Bailey,  the  biography  of  H.  P.  Aimsby,  elected 
920,  died  October  19,  1921. 

The  apointment  of  the  following  delegates  was  annotmced: 

Arthur  L.  Day  to  the  inauguration  of  James  Rowland  Angell  as 
>re6ident  of  Yale  University,  June  22,  1921, 

HeiKTy  Prentiss  Annsby  to  the  inauguration  of  President  Th(»na8, 
►f  Pennsylvania  State  Cdlege,  October  1,  1921. 

J.  Walter  Pewkes  to  the  inauguration  of  Julian  Alvin  Carroll 
Thandle^  as  pr^idei^t  of  WiUiam  and  Mary  College,  October  19, 1921, 

H.  *H.  Donaldson  to  the  inauguration  of  Frank  Aydelotte  as  presir 
bent  ef  Swtirthmore  College,  October  22,  1921. 
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The  receipt  was  announced  of  the  followmg  gifts: 

From  the  University  of  Virginia,  a  fironze  medal  in  coiiuneDi<»> 
tion  of  the  centennial  anniversary  of  its  foundation. 

From  the  Wisconsin  Academy  of  Sciences,  Arts,  and  Lettos,  a 
broiue  medalliom  in  <oofmnemor»<V0n  gf  its  .sfimicentennkl  an- 
mversary. 

From  the  trustees  of  the  William  EUery  Hale  Fund,  the  sum  of 
$1,000  for  the  support  of  the.  Proceedings. 

TRUST  FtfNDft. 

On  accoimt  of  trust  funds,  the  following  receipts  were  announced: 
From  the  Pennsylvania  Cq.  for  Insurances  on  Lives  and  Granting 
Annuities,  on  account  of  the  Joseph  Henry  Fimd: 

Prindpal 117,539.57 

Income .' 1,  31L41 

fl8,85aSS 

From  the  executors  of  the  estate  of  Mary  Anna  Palmer  I>n4>er,  on 
account  oi  the  BiUkigs  Fxmd:  Principa}>  $3,750;  making  a  total 
of  $19,250.  '  - 

NEW  Buta^iir^V 

*'/.'■'•' 

The  following  report  was  presented  by  the  joint  committee  on 
•the  building  of  the  National  J^cddemy  of  Sciences  and  National 
Research  Council: 

Blue-pnnt  plana  of  the  new  building  for  the  National  Academy  and  the  Nrntko^ 
Research  Council  from  ^e  atcMMct^  Berttam  Grosv^aor  Qoodhue,  were  ahovn  t& 
the  academy  and  met  with  approval.  It  was  stated  that  work  on  these  plans  wonM 
be  completed  within  a  yery  ^«rt  time»  when  coutmctB  lor  the  btiildiiig  noidd  be 
drawn.  ' 

J.  LA  WHENCE  SMTTH  FUND. 

The  following  report  ]froin  the  committee  oi^  the  J.  Lftwrenee 
Smith  Fund  was  presented: 

The  committee  of  the  academy  on  the  J.  Lawrence  Smith  Fund  reoQunendB  tbit 
the  gold  medal  provided  for  by  this  fund  he  awarded  at  the  annual  meeting  in  Aficil 
1922,  to  Dr.  George  Perkins  MeiriU,  United  Staies  National  Museum,  for  his  impoftm 
contributions  to  knowledge  concerning  the  character  of  meteorites.  Doctor  Menin's 
investigations  have  extended  over  many  yeara,  and  th^  list  of  his  pobtisbed  p^pes 
embeaoesmorethandOtal^es,  EOh  wwkluta  been  notable  for  its  seope  and  t^ora^ 
ness  and  the  philosophical  ststidpoini  from)  which  it  %fifi  been  cenducted.  His  o^ietf 
has  been  to  contribute  toward  the  solution  of  the  ppble^n^of  the  origin  and  sigiiificai^ 
of  these  extraterrestrial  bodies. 

Doctor  Merrill's  researches  have  been  conceiiidd  with  the  mineral,  chemical,  tai 
textnral  characters  of  bo<^' metallic  and  stony  meteoriVeb  )Euid  iidth  th^  intmpitiitTni 
of  these  properties.  It  is  the  opinion  of  ihd  -cdihniitlMi  thut  Dotrtoir  Memll  is  t»^ 
the  m^  eminent  investigator  of  meteorites  in  the  world  and  richly  de&orw&B  tk 
honor  reconmiended.    Many  of  his  more  recent  and  spedaUy  valuable  resolti  hsn 
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been  seciired  with  the  aid  of  giants  from  the  J.  Lawrence  Smith  fund,  which  have 
been  judiciously  expended. 

The  deed  of  gift  of  the  J.  Lawrence  Smith  fund  indicates  that  the  medal  award 
stood  very  prominently  in  the  donor's  mind.  In  fact,  it  has  been  awarded  but  once, 
namely,  in  1888  to  H.  A.  Newton,  of  the  Yale  observatory,  "for  observations  of  the 
orbits  of  meteorites. " 

The  conunittee  reconmiends  that  a  grant  of  $500  be  made  to  Dr.  George  P.  Merrill, 
United  States  National  Museum,  from  the  accumulated  income  of  the  J.  Lawrence 
Smith  fund,  in  aid  of  fiui;her  investigations  on  the  character  of  meteorites.  The 
committee  feels  that  the  excellent  use  made  of  previous  grants  is  ample  assurance 
that  this  grant  will  be  well  spent.  No  other  application  for  a  grant  is  before  the 
committee. 

It  is  reepectfulljr  requested  that  the  academy  take  action  on  both  of  the  above 
recommendations. 

For  the  committee. 

Whitman  Cross,  Chairman. 

Received.    Award  of  medal  and  grant  approved. 

HENRT  DRAPER  PUND. 

The  following  report  was  presented  from  the  committee  on  the 
Henry  Draper  f mid : 

The  Henry  Draper  committee  recommends  that  the  Henry  Draper  gold  medal  of 
the  academy  be  awarded  to  Prof.  Henry  Norris  Russell  at  the  next  stated  meeting  of 
the  academy.  The  chief  reason  for  the  award  lies  in  the  remarkably  valuable  contri- 
butions which  Professor  Russell  has  made  to  our  knowledge  of  the  processes  of  stellar 
evolution  and  the  underlying  causes  therefor.  Upon  receipt  of  information  that  the 
reconmiendation  of  the  committee  has  been  confirmed  by  the  coimcil,  a  fuller  state- 
ment of  reasons  governing  the  award  will  be  supplied  for  use  at  the  next  stated  meeting 
and  for  publication  in  the  minutes  thereof. 

W.  W.  Campbell,  Chmrmxm, 

Recommendation  approved. 

WATSON  FUND. 

The  f ollowmg  report  from  the  trustees  of  the  James  Craig  Watson 
fund  was  presented: 

The  trustees  of  the  James  C.  Watson  fund  respectfully  reconmiend  that  the  following 
g^rants  be  authorized: 

Five  hundred  dollars  to  Dr.  William  Bowie,  United  States  Coast  and  Geodetic 
Survey,  for  the  continuation  of  observations  of  the  variation  of  latitude  at  the  inter- 
national latitude  observatory  at  Ukiah,  Calif. 

Five  hundred  dollars  to  the  Lick  Observatory,  Moimt  Hamilton,  Calif.,  as  a  con- 
tribution to  the  sum  of  $4,000  required  for  a  Ross  photographic  zenith  telescope  for  a 
study  of  latitude  variations  under  the  direction  of  W.  W.  Campbell  in  connection 
with  an  astronomical,  geodetic,  seismological,  and  geological  research  project  con- 
cerning the  northerly  movement  of  a  section  of  the  Pacific  coast  recently  discovered 
by  Prof.  A.  C.  Lawson,  of  the  University  of  California. 

A.  O.  Lbuschner,  Chairman, 
W.  L.  Elkin. 
George  C.  Oohstock. 

Grants  approved. 

26866**— S.  Doc.  285, 67-4 2 
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JOSEPH  HKNRT  TUKD. 

The  committee  on  the  Joseph  Hemy  fund  presented  the  following 
recommendations : 

The  committee  on  the  Henry  fund  desires  to  submit  for  the  i^proval  of  the  academy 
the  following  general  statement  regarding  its  proposed  pc^icy  in  the  admimstritioD 
of  this  fund: 

The  terms  of  the  deed  of  gift  provide  that  after  the  death  of  the  last  survivor  oi 
the  immediate  family  of  ProfesBor  Henry  the  capital  sum  shall  be  transferred  to  the 
National  Academy  of  Sciences,  to  be  forever  held  in  trust,  and  the  income  fnm 
which  shall  be  from  time  to  time  applied  to  assist  "meritorious  invesdgations  in 
natural  science,  especially  in  the  direction  of  original  research.*' 

Under  these  terms  there  is  imposed  no  limitation  regarding  the  field  of  science  in 
which  an  award  may  be  made.  Since,  however,  this  fund  in  its  original  inception 
was  oiganized  during  Professor  Henry  ^  lifetime  for  the  purpose  of  enabling  him  the 
better  to  carry  on  his  scientific  work,  and  since  it  now  stands,  in  some  measure,  as  a 
monument  to  his  name  and  to  his  contributions  to  science,  it  would  seem  not  impioper 
that,  among  projects  of  equal  merit  otherwise,  some  preference  should  be  shown  to 
those  which  may  lie  nearer  to  the  fields  of  work  with  which  Professor  Henry  *%  name  is 
usually  associated.  The  committee  doea  not,  however,  deeire  to  impoee  in  advance 
any  specific  limitation  or  restriction,  and  it  will  therefore  be  prepared  to  ccHKider 
applicaticms  from  all  fields  of  natural  science. 

W.  F.  DuBAKD,  Ckairman, 

Approved. 

The  committee  on  the  Henry  fund  desires  further  to  recommend  as  foUows: 
That,  of  the  amount  of  interest  thus  far  received  and  amounting  to  $1,311.41,  the 
sum  of  $388.32  be  transferred  to  the  capital  account,  thus  bringing  the  present  valu- 
tbn  of  the  fund  ($39,611.68)  up  to  the  original  &ce  value  of  $40,000. 

W.  F.  DuK^NB,  Chaiman. 
Transfer  approved. 

In  accordance  with  application,  a  copy  of  which  is  attached  hereflo,  the  comniittee 
of  the  Henry  fund  desires  to  recommend  for  the  approval  of  the  academy : 

Grant  No.  1.  To  the  lick  Observatory,  Mount  Hamilton,  Calif.,  Dr.  W.  W.  Campbdl 
director,  the  sum  of  $500,  as  a  contribution  toward  the  sum  of  $4,000  reqmi^  fcff  a 
Ross  photographic  zenith  telescope  for  latitude  variation  study. 

W.  F.  DxTRAKD,  Ckatrmm. 
Grant  approved. 

METBIG   SYSTEM. 

A  communication  from  Senator  E.  F.  Ladd  requesting  a  declara- 
tion of  the  opinion  of  the  academy  on  the  adoption  of  tho  meUk 
system  as  provided  for  in  bill  S.  2267,  introduced  by  birn  in  the 
Senate  under  date  of  July  18,  1921,  was  read  before  the  academy, 
together  with  the  bill,  and  after  discussion  the  matter  was  referred 
to  the  committee  on  weights,  measures,  and  coinage,  with  power  to 
act  through  the  president  of  the  academy. 

The  text  of  the  bill  is  as  follows: 

A  BILL  To  Ax  the  metric  system  of  weights  and  measures  as  the  singtostiiiidard  of  weii^ts  and  i 

for  certain  uses. 

Be  it  enacted  by  the  Senate  and  Souse  of  Representatives  qfthe  United  StateM  qf  A\ 
tn  Congress  assembled,  That  from  and  after  ten  yean  from  the  date  of  paaBsge  aad 
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approval  of  this  act  the  weights  and  measures  of  the  metei^Hter'^ram  or  metric  syston 
shall  be  the  single  standard  of  weights  and  measures  in  the  United  States  of  America 
for  the  uses  set  out  herein. 

Sbc.  2.  That  the  national  prototypes  of  the  fundamental  standards  of  the  metric 
system  shall  be  the  copies  of  the  standards  known  as  meter  numbered  twenty-eeven 
and  kilogram  numbered  twenty,  allotted  to  the  United  States  by  the  general  conference 
of  weights  and  measiures  held  at  Paris  in  1889.  These  are  now  deposited  in  the  vault 
of  the  Bureau  of  Standards  of  the  Department  of  Commerce  and  are  those  which  are 
now  used  and  employed  in  deriving  the  values  of  all  weights  and  measures  used  in  the 
United  States.  These  national  representations  are  hereby  adopted  as  the  primary 
standards  of  weights  and  measures  for  the  United  States  of  America,  and  from  these 
all  other  weights  and  measures  shall  be  derived  and  ascertained. 

Sbc.  3.  That  from  and  after  ten  years  from  the  date  of  passage  and  approval  of 
this  act  no  person  shall  do  or  offer  or  attempt  to  do  any  of  the  following  acts,  by  weights 
or  measures,  in  or  according  to  any  other  system  than  the  metric  system  of  weights 
and  measures,  namely: 

(1)  Sell  any  goods,  wares,  or  merchandise  except  for  export,  as  provided  in  section  8. 

(2)  Charge  or  collect  for  the  carriage  or  transportation  of  any  goods,  wares,  or 
merchandise. 

Sxc.  4.  That  from  and  after  ten  years  from  the  date  of  passage  of  this  act  no  person 
shall  use  or  attempt  to  uae  in  any  of  the  transactions  detailed  in  section  3  any  weight 
or  measure  or  weighing  or  measuring  device  designed,  constructed,  marked,  or  grad- 
uated in  any  other  system  than  the  metric  syst^oi  of  weights  and  measures. 

Sbc.  5.  That  not  later  than  ten  years  from  the  date  of  passage  and  approval  of  this 
ftct  all  postage,  excises,  duties,  and  customs  charged  or  collected  by  weights  or  measures 
by  the  Government  of  the  United  States  shall  be  charged  or  collected  in  or  according 
to  the  metric  system  of  weights  and  measures. 

Sec.  6.  That  rules  and  regulations  for  the  enforcement  of  this  act  not  inconsistent 
with  the  provisions  hereof  shall  be  made  and  promulgated  by  the  Secretary  of  Com- 
necrce.  The  Secretary  of  Commerce  diall  also  take  such  steps  as  he  may  deem  expe- 
lieoit  for  giving  publicity  to  the  dates  of  transition  specified  herein  and  for  facilitating 
he^  transition  to  the  meter-liter-gram  or  metric  system. 

Bbc.  7.  That  all  acts  or  parts  of  acts  inconsistent  herewith  are  hereby  repealed, 
>ut  only  in  so  far  as  they  are  inconsistent  herewith;  otherwise  they  shall  remain  and 
xmtinue  in  full  force  and  effect.  Whenever  in  any  act,  or  rules  and  r^^tions,  or 
ariff  or  schedule  made,  ratified,  approved ,  or  revised  by  the  Government  of  the  United 
states  of  America  weights  or  measures  of  the  system  now  in  customary  use  are  em- 
>loyed  or  referred  to,  and  to  comply  with  the  provisions  of  this  act  weights  and 
measures  of  the  metric  system  should  be  employed,  then  mch  references  in  such 
kCt,  rules  and  regulations,  tariff,  or  schedule  shall  be  understood  and  construed  as 
eferences  to  equivalent  weights  or  measures  of  the  metric  system  ascertained  in 
ccordance  with  the  required  degree  of  accuracy.  • 

Sbc.  8.  That  nothing  in  this  act  shall  be  undeiBtood  or  construed  as  applying  to— 

(1)  Any  contract  made  before  the  date  at  which  the  provisions  of  this  act  take  effect. 

(2)  The  construction  or  use  of  the  arts,  manufacture,  or  industry  of  any  spedficatbn 
r  drawing,  tool,  machine,  or  other  appliance  or  implement  designed,  constructed,  or 
raduated  in  any  desired  system. 

(3)  Croods,  wares,  or  merchandise  intended  for  sale  in  any  foreign  country,  but  if' 
iich  goods,  wares,  or  merchandise  are  eventually  sold  for  domestic  use  or  consumption 
tien  this  clause  diall  not  exempt  them  from  the  application  of  any  of  the  provisions 
I  thisact. 

Sbc.  9.  That  nothing  herein  shall  be  understood  or  construed  as  prohibiting  the 
oactment  or  enforcement  of  weights  and  measures  laws  or  ordinances  by  the  various 
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Stoles  or  citiei,  mud  the  variouB  States  or  cities  abtH  baTethesBmepowvnaBdioQ^ 
this  set  were  not  in  force  snd  effect:  Provukd^  howtvtr,  Thst  no  standud  iraightear 
messures  disU  be  estsMiAed  for  the  usee  set  out  herein  which  conflict  in  any  way  with 
the  standards  established  hereon,  and  such  standards  whidi  may  already  have  been 
establiihed  shall  be  null  and  void  for  the  uses  set  out  heran« 

Sbc.  10.  That  the  wofd  *'peiBon"  as  used  in  this  act  shall  be  construed  to  import 
both  the  plural  and  singular,  as  the  case  demands,  and  shall  include  corpoiatioDB, 
companies,  societies,  and  associations.  When  constndng  and  enforcing  the  proriskw 
of  this  act,  the  act,  omiasion,  or  failure  d  any  officer,  agent,  or  other  person  acting  for 
or  employed  by  any  corporation,  company,  society,  or  association,  within  the  scope 
of  his  employmoit  or  office,  shall  in  every  case  be  also  deemed  to  the  act,  omisBBoo, 
or  failure  of  such  onrpocation,  company,  society,  or  association  as  well  as  that  of  the 
person. 

The  home  secretary  was  requested  to  transmit  the  thanks  (A  the 
academy  to  the  president  and  board  of  trustees  of  the  UnivCTsity  of 
Chicago,  the  director  of  the  Yerkes  Observatory,  the  members  of  the 
Quadrangle  Club,  the  members  of  the  Chaos  Club,  and  m^nbcfs 
residing  in  Chicago  serving  as  a  local  conmiittee,  for  coortesiee 
extended  to  m^nbers  of  the  National  Academy  of  Sciences  duniig 
the  autumn  meeting. 

SCIEKTIFIC  SB8SI0KS. 
MEETING   OF   NOVEMBER   14-16,  1921. 

The  scientific  sessions  of  the  academy  were  held  in  the  Julius 
Bosenwald  Geologic  and  Geographic  Laboratories  and  Museum,  on 
the  campus  of  the  University  of  Chicago.  On  Wednesday^  Novem- 
ber 16,  the  director  and  staff  of  the  Yerkes  Observatory  at  Williwns 
Bay,  Wis.,  received  members  of  the  academy  and  their  friends. 

SCIENTIFIC   PAPERS. 
MONDAY,  NOVEMBER  14. 

Raymond  Pearl  and  Sylvia  L.  Parker:  Life  tables  iot  droeophila. 

Thomas  C.  Chambertin:  The  contrasted  types  of  earth  energy  and  their  retatife 
values. 

Hiomas  C.  Ghamberlin:  The  paths  taken  by  energy  in  the  self-comis^eeBion  olti» 
earth. 

S.  W.  Parr  (introduced  by  W.  A.  Noyes):  A  new  theory  of  the  carbonization  of  cotL 

Harvey  Fletcher  and  R.  L.  Wegel  .(introduced  by  J.  J.  Carty  and  F.  B.  Jewett : 
The  frequency-eensitivity  characteristic  of  normal  ears. 

C.  J.  Henick:  Soine  factors  in  forebrain  development. 

W.  A.  Noyes  and  Walther  Goebel:  Catalysis  of  the  formation  of  acetaniHle  b? 
acetic  acid. 

Mildred  Booth  and  Frank  8chlesinger:  The  parallaxes  of  57  statB.    (Read  by  titk^! 

G.  A.  Bliss:  The  transformation  of  Olebedi  in  the  o^culus  of  variations. 

G.  A.  Miner:  Group  of  isomorphisms  of  a  transitive  substitution  group. 

E.H.Moore:  Concerning  the  reciprocal  of  a  matrix  in  general  analysis. 


Digitized  by 


Google 


AtrT*UMN  AifiElClITG.  7 

William  D.  HarkinB  and  AnBon  Hayee:  The  separation  of  the  isotopes  of  chli^ine. 

William  D.  Harkinff  and  R.  S,  Mulliken:  The  separation  of  the  isotopes  of  mercury. 

E.  E.  Barnard:  The  dark  markings  in  the  Milky  Way.    . 

E.  W.  Washburn  and  Louis  Navias  '(introduced  by  W.  A.  Noyfee):  A  physico- 
chemical  study  of  flint  and  chalcedony. 

Gerald  L.  Wendt  and  Robert  S.  Landauer  (introduced  by  J.  StiegUtz):  Further 
experiments  on  the  ozone  form  of  hydrogen. 

W.  H.  Rodebush  (introduced  by  W.  A.  Noyes):  Entropy  of  cadmium. 

A.  A.  Mlchelson:  Progress  in  the  application  of  interference  methods  at  Mount 
Wilson. 

TUESDAY,  NOYEMBBR  15. 

A.  J.  Carlson:  Some  physiological  actions  of  saccharin  and  their  bearing  on  the  ufi6 
of  saccharin  in  foods. 

K.  K.  Koessler  and  M.  T.  Hanke  (introduced  by  L.  Hektoen):  Studies  on  the  pro- 
teinogenouB  amines. 

S.  B.  Hopkins  (introduced  by  W.  A.  Noyes):  Observations  on  the  rare  earths. 

R.  R.  Bensiey  (introduced  by  0.  J.  Herrick):  The  structure  of  the  posterior  lobe  of 
the  pituitary  body. 

0.  H.  Eigenmann  (introduced  by  F.  R.  iiUUe):  The  nature  and  origin  of  the  fresh- 
water fishes  of  the  Pacific  slope  of  South  America. 

Preston  Kyes  (introduced  by  C.  J.  Herrick):  The  mechanism  of  red  blood  corpuscle 
destruction. 

Julius  Stieglitz:  Isomeric  dimethyl  murexides  and  the  theory  of  color  production 
in  organic  dyes. 

H.  I.  SchkwAngpr  (introduced  by  J.  StieglitK):  The  solubility-product  of  barium 
manganate. 

0.  J.  Chamberlain  (introduced  by  J.  M.  Coulter):  Growth  rings  in  the  monocots. 

J.  B.  Brown  and  G.  D.  Beal  (introduced  by  W.  A.  Noyes):  The  highly  unsaturated 
adds  of  fish  oils. 

Maud  Slye  (introduced  by  L.  Hektoen):  The  influence  of  heredity  on  the  incidence 
of  cancer. 

Edward  Kasner:  Einst^'s  cosmological  field  equations.    (Read  by  title.) 

George  P.  Merrill  (introduced  by  0.  D.  Walcott):  A  meteoric  iron  from  Owens 
Valley,  Calif.    (Read  by  Utle.) 

L.  E.  Dickson:  Quaternions  in  the  theory  of  numbers. 

H.  B.  Lewis  (introduced  by  W.  A.  Noyes):  The  intermediary  metabolism  of  cyBtine. 

Lydia  M.  DeWitt  (introduced  by  L.  Hektoen):  Studies  on  the  chemotherapy  of 
tuberculosis. 

A.  B.  Coble  (introduced  by  G.  A.  Miller):  The  tritangent  planes  of  the  normal 
fpace  sextic  of  genus  foiur. 

A.  B.  Luckhardt  (introduced  by  A.  J.  CarlscMi):  On  the  spedfldty  of  gastrin  and 
secretin. 

W.  D.  MacMillan  (introduced  by  E.  H.  Moore):  On  certain  divergent  series. 

Henry  C.  Cowles  (introduced  by  J.  M.  Coulter):  Ecological  features  of  the  Red 
EUvw,  a  representative  braided  stream. 

L.  R.  Dragstedt  (introduced  by  A.  J.  Carlson):  On  the  cause  of  death  from  intestinal 
>betruction. 

G.  W.  Bartelmez  (introduced  by  C.  J.  Herrick):  The  neural  crest  and  the  primary 
lubdiviflions  of  the  neural  folds  in  young  human  embryos. 

Esmond  R.  Long  (introduced  by  L.  Hektoen) :  Biochemistry  of  the  tubercle  bacillus. 

Greorge  L.  Clark  (introduced  by  W.  D.  Harkins):  The  properties  of  salts  as  related 
o  atomic  dimensions. 
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ANNUAL  MEETING. 

The  annual  meeting  of  the  academy  was  held  at  the  Smithsonua 
Institution  in  Washington,  April  24,  25,  and  26,  1922. 

EightyHseyen  members  and  one  foreign  associate  were  present, 
as  follows: 


Abbot,  C.  G. 
Ames,  J.  S. 
Bancroft,  W.  D. 
Birkhoff,  G.  D. 
Calkinfi,  G.  N. 
Owty,  John  J. 
Cattell,  J.  McK. 
Ghapman,  F.  M. 
Clarke,  P.  W. 
Clarke,  J.  M. 
Oonklin,  E.  G. 
Crew,  Henry 
Cron,  Whitman 
Ball,  W.  H. 
Davenport,  C.  B. 
Day,  Arthur  L. 
Dickson,  L.  £. 
Donaldson,  H.  H. 
Duane,  William 
Dunn,  Gano 
Fewkes,  J.  W. 
Flexner,  Simon 
Freeman,  J.  R. 
Gomberg,  Mobqb 
Hale,  George  £. 
Hall,  Edwin  H. 
Hakted,  W.  S. 
Harkins,  W.  D. 
Harper,  R.  A. 
Haifison,  R.  G. 


Hayford,  John  F. 
Henderson,  L.  J. 
HiUebrand,  W.  F. 
Hohnes,  W.  H. 
Howard,  L.  O. 
HoweU,  W.  H. 
Hrdlicka,  Ales 
Hunt,  Reid 
Jennings,  H.  S. 
Jewett,  F.  B. 
Jones,  L.  R. 
Easner,  Edward 
Kemp,  James  F. 
LiUie,  F.  R. 
Lyman,  Theodore 
McClung,  C.  E. 
Mark,  E.  L. 
Mendel,  L.  B. 
MendenhaU,  C.  E. 
Mendenhall,  T.  0. 
Meniam,  C.  H. 
Moriam,  J.  C. 
Merritt,  Ernest 
Miller,  D.  C. 
Millikan,  R.  A. 
Morgan,  T.  H. 
Morse,  £.  S. 
Moulton,  F.  R. 
Nichols,  E.  L. 
Noyes,  Arthur  A. 

BUSINB88  SB8SIOK8. 


Oebom,  H.  F. 
Osteriiout,  W.  J.  V. 
Pearl,  Raymond 
Pupin,  Michael  I. 
Ransome,  F.  L. 
Robinson,  B.  L. 
Scott,  William  B. 
Smith,  Erwin  F. 
Squier,  Geoige  O. 
Stebbins,  Joel 
Sti^lite,  Julius 
Stratton,  S.  W. 
Taylor,  D.  W. 
Trowbridge,  AugOBtos 
Uhrich,  E.  O. 
Van  Vleck,  E.  B. 
Vaughan,  T.  W. 
Vaughan,  V.  C. 
Veblen,  Oswald 
Walcott,  C.  D. 
Weldi,  Wm.  H. 
Wheeler,  W.  M. 
White,  David 
White,  H.  8. 
Wilson,  E.  B. 
Wood,  Robert  W. 
Woodward,  R.  S. 
Loresitz,  H.  AJ 


The  annual  report  of  the  president,  containing  that  of  the  treasurer 
for  tiie  year  1921,  in  printed  form,  was  presented,  accepted,  and 
distributed  to  members. 

The  president  announced  the  following: 

The  death  of  John  Casper  Branner,  March  1,  1922,  his  biognqihy 
assigned  to  Bailey  Willis. 

The  biography  of  E.  B.  Rosa  was  reassigned  to  S.  W.  Stratton. 

Announcement  was  made  of — 

The  following  appointments: 

1  Foreign  associate. 
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Pond. 

Appointed. 

To  succeed. 

Term  ex- 
piring. 

BflO^            .     . 

R.  O.BantKffi 

H.D.Qirtto 

Whitman  Crom 

B.B.Frost 

Smith 

Fftni^lf 

1027 

Draper 

A.  A.M{fily»lff4M] 

H(1n1^«1f 

1027 

Comstook 

Hmry  Otftw 

A.  O.Webster 

Chatrman 

1027 

Hartley 

8.W.8tratton 

1025 

8.W.  Stratton 

TThfimK 

1025 

.T.  R.  Angnll 

A.A.No7es 

1025 

MaT??h_ 

jr.  n.  iir«rHftm . .  

^frnqA^f       

1026 

Murray 

W.M.  Davis 

WfTIlJ^lf 

1026 

^lompaoii. 

J.  M.Qarke. 

TTim5wir 

1026 

T.  n.ibvr««m  , 

TTImfuMf 

1024 

The  election  of  the  following  as  chairmen  of  the  sections: 

Mathematics— Oswald  Veblen* 

Botany-— Liberty  H.  Bailey. 

Zodogy  and  animal  mor|^bdogy-*Ro8B  6.  Harrison. 

Physiology  and  patlu^ogy— <jraham  Lusk. 

The  appointment  of  the  following  delegates: 

Univeraity  of  Southern  Califomia,  to  the  inauguration  of  Rufus  Bemhard  von 
EleinSmid  as  president,  April  24  to  26,  Walter  S.  Adams. 

International  Astronomical  Union,  to  the  sessions  at  Rome,  beginning  May  2,  1922: 
R.  G.  Aitken,  L.  A.  Bauer,  Wm.  Bowie,  H.  D.  Curtis,  Edward  Kasner,  O.  J.  Lee, 
Frank  B.  Littell,  W.  F.  Meggers,  John  A.  Miller,  H.  N.  Russell,  C.  £.  St.  John,  Frank 
Schlesinger  (chairman),  F.  H.  Seares,  Harlow  Shapley,  Joel  Stebbins. 

International  Union  of  Geodesy  and  Greophysics,  to  the  sessions  at  Rome,  begin- 
ning May  2, 1922:  L.  A.  Bauer,  Wm.  Bowie,  H.  H.  Kimball,  G.  W.  Littlehales,  R.  A. 
MilHkaTi,  H.  Fielding  Reid,  Frank  Schlesinger,  H.  S.  Washington. 

Univendty  of  Padua,  to  the  seventh  centenary  celebration,  May  14  to  17,  1922: 
H.  D.  Curtis  and  F.  H.  Seares. 

American  Academy  of  Political  and  Social  Science,  to  its  meeting  at  Philadelphia, 
May  12  and  13,  1922:  £.  G.  Conklin,  H.  H.  Donaldson,  C.  £.  McClung. 

International  Research  Coundl,  to  the  meeting  at  Brussels  beginning  July  18, 
1922:  George  £.  Hale  and  R.  A.  Millikan. 

TRUST  FUND  EECEIFrS. 

The  receipt  was  announced  of  a  third  payment  on  the  legacy  left 
to  the  academy  by  Mrs.  Mary  Anna  Plamer  Draper,  amounting  to 
$2,500,  bringing  the  capital  of  the  Billings  fund  up  to  $21,750. 

The  entire  capital  of  the  Joseph  Henry  Fund,  amoimting  to 
(39,547.04,  it  was  announced,  has  now  been  paid  in  to  the  academy 
by  the  Pennsylvania  Co.  for  Insurances  on  Lives  and  Granting 
Annuities.  By  the  addition  of  interest  to  the  principal  during  the 
coming  fiscal  year,  the  capital  will  be  brought  up  to  the  sum  of 
$40,000,  as  originally  intended. 
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BEPOST  OF  THE  COMMTTTEB  ON  WEIGHTS,  MEASUBSS,  AND   OOINAGS. 

The  president  reported  that,  in  accordance  with  the  resolution  of 
the  academy  passed  at  the  autumn  meeting,  he  had  forwarded  to 
Senator  Ladd  the  report  of  the  Committee  on  Weights,  Measures,  and 
Coinage  on  the  Ladd  bill,*  approving  the  bill  with  the  foUowing 
statement: 

Any  measure  that  might  be  paned  is  i>racdcany  certain  to  need  modifintioM 
and  amendments  before  the  end  of  the  probationary  period. 

REPORT  OP  THE  TREASURER. 

A  statement  of  assets  and  liabilities  as  of  December  31,  1921,  was 
read,  it  being  understood  that  a  report  f  (»r  the  entire  fiscal  year  July 
1,  1921,  to  Jime  30,  1922,  was  to  appear  in  the  forthcoming  r^)ort 
of  the  president  to  Congress. 

REPORT  OF  THE  HOME  8E0BETART. 

The  home  secretary  presented  the  following  report,  which  wis 
accepted: 

The  Presidbmt  of  the  National  Acadkkt  o9  SciXNCsa. 

Sib  :  I  have  the  honor  to  present  the  following  report  of  the  publicationB  and  bcb- 
bership  of  the  National  Academy  of  Sciences  for  the  year  ending  April  24^  1922. 

Of  the  Memoirs  of  the  Academy,  volume  15  has  been  completed  in  three  ptztB 
forming  one  volume  of  Psychological  Examining  in  the  United  States  Anny»  edited 
fay  Robert  M.  Yerkes.  The  demand  for  this  publication  has  so  far  exceeded  the  tnpptf 
that  an  additional  1,000  copies  were  printed,  to  be  sold  at  $1«75  each  by  the  Siipm&- 
tendent  of  Documents.    The  distribution  to  members  and  colleges  has  been  made. 

Volimie  16  has  been  completed  in  three  parts,  as  follows:  FiiBt  menKiir,  Lowcf 
Califomia  and  its  Natural  Kesources,  by  Edward  W.  Nelson;  second  meipolr,  lik 
Cycles  of  the  Bacteria,  by  F.  L5hnis;  third  memoir,  A  Recalculation  of  the  Atomic 
Weights,  by  Frank  Wigglesworth  Clarke.  All  of  these  have  been  distzibated  tf 
separates  and  the  completed  volume  is  now  being  bound  and  is  expected  to  be  isBoed 
within  a  short  time. 

Volume  17  will  be  devoted  to  the  biographical  memoirs,  continuing  a  ames  of  whidi 
Yoliunes  1  to  9  have  been  issued  in  octavo  form  at  the  expense  of  the  academy.  Ib 
the  future  all  biographical  memoirs  will  be  issued  in  quarto  fonn  as  part  ol  the  sems 
of  scientific  memoirs.  The  following  biographies  are  now  in  press:  Simon  Kewoomb. 
biography  by  W.  W.  Campbell,  bibliography  by  R.  C.  Ardubald;  Ri<±inoaid  Mayor 
Sndth,  by  Edwin  R.  A.  Seligman;  Samuel  Hubbard  Scudd^,  by  Aifred  G.  Mayer 
Geoige  Jarvis  Brush,  by  Edward  S.  Dana;  Samuel  Wendell  Williflton,  by  Bichazd  & 
Loll;  and  Charles  Van  Hise,  by  T.  C.  Cfaamberlin. 

Volume  IS,  The  Report  (A  the  Committee  on  the  F^mama  Oanal  ^dee,  edited  br 
Whitman  Cross,  to  be  complete  in  one  volume,  is  now  in  the  faaads  <d  the  Pidifie 
Printer.  The  illustrations  have  been  approved  and  pioof  ol  the  teoEt  la  expected 
within  a  few  days. 

Two  parts  of  volume  19  are  now  with  the  printer:  The  Tectonic  C(Hiditioii8  Aoooib> 
panying  the  Intrmion  of  Basic  and  Ultntesic  Rocks,  by  W.  N.  Benaon,  first  memoir 
The  Parallaxes  of  Fifty-seven  Stan,  by  Mildred  Booth  and  Fiaoh  Sdilasii^er,  second 
memoir. 

>BflDftt«bill.S.29S7. 
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lianuBcripts  for  the  biographical  memoirs  of  Benjamin  Apthorp  Gould,  by  Geoige 
0.  Comstock,  that  of  Henry  Pickering  Bowditch,  by  W.  B.  Cannon,  to  be  published 
as  part  of  volume  17,  are  in  the  hands  of  the  home  secretary. 

Since  the  last  annual  meeting  I  have  to  report  the  deaths  of  Edward  Bennett  Rosa, 
elected  1913,  died  May  17, 1921;  Joel  Asaph  Allen,  elected  1876,  died  August  29, 1921; 
Henry  Prentiss  Amu^y,  elected  1920,  died  October  19, 1921;  John  Casper  Branner, 
elected  1905,  died  March  1,  1922;  and  of  two  foreign  assodatee,  Wilhelm  Waldeyer, 
elected  1909,  and  Marie  Ennemond  Camille  Jordan,  elected  1920. 

The  present  active  membership  of  the  academy  is  198  members  and  36  foreign 
Bflsociates. 

C.  G.  Abbot,  Home  Secretary* 

AMENDMENT  TO  OONSTTTtmON. 

The  following  amendment  to  the  constitution,  recommended  by 
the  executive  committee  of  the  Proceedings,  was  approved  by  the 
[x>inmittee  of  the  whole: 

Article  5,  section  3  of  the  constitution  of  the  National  Academy 
3ontains  the  following  paragraph: 

llie  Proceedings  shall  indnde  the  transactions  of  the  academy,  brief  original 
omouncements  of  the  results  of  sdentific  investigations  made  by  members  of  the 
iCMiemy  or  others,  together  with  short  original  articles  giving  a  conkpr^ensive  survey 
ft  the  more  important  scientific  researches  currently  made  by  Ammcan  investigators 
md  other  matters  of  general  scientific  interest. 

It  is  proposed  that  this  paragraph  shall  be  replaced  by  the  following: 

The  Proceedings  shall  be  primarily  a  medium  of  first  publication  for  original  articles 
n  brief  form  of  pearmanent  scientific  value. 

AMENDMENT  Ta  BULES. 

Upon  the  recommendation  of  the  executive  coimnittee  of  the  Pro- 
ceedings, the  second,  fourth,  fifth,  sixth,  and  seventh  paragraphs  of 
IrTile  V:I  were  repeded. 

RBSBABOH  FUNDS. 
BAOBIS  FUND. 

Since  the  last  annual  meeting  the  following  grants  have  been  Aade: 

229.  H*  Norty  Gouda,  Holland,  $200.  For  counting  the  stars  on  the  Franklin 
.dams  charts. 

230.  H.  S.  Jeimings,  Johns  Hopkin?  Uniyenity,  Baltimore,  $300.  To  study  the 
ytology  of  the  rhizopod  difflugia. 

231.  Herbert  M.  Evans,  University  of  California,  Berkeley,  Calif.,  $500.  To  deter- 
ilne  the  oestrus  cycle  by  means  of  histological  changes  in  the  vagin^  and  uterine 
uid  in  other  mammalfl  than  the  rat  (rabbit  and  cat  especially). 

232.  Carl  G.  Hartman,  University  of  Texas,  Austin,  $500.  To  oon^>l6te  observa- 
ons  on  the  oestrus  cycle  of  the  opossum. 

233.  William  Bowie,  Washington,  D.  C.,  $250.  Observations  at  the  Ukiah  latitude 
£ktion.  This  grant  has  been  canceled  at  the  request  of  Doctor  Bowie  because  ol 
overnment  appropriations  to  carry  on  the  work. 
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Reports  of  previoiis  grants  have  been  received  as  foUows: 

193.  Charles  A.  Eofmd,  Univendty  of  Califonua.    Two  papers  <m  the 

protozoa  of  the  stomach  of  niminants,  in  preparation.    Research  neariog  completiflD. 
211.  G.  H.  Shull,  Princeton  University.    Grant  used  for  part  payment  oi  salary  d 

garden  attendant   Genetical  studies  on  Oenothera  and  Shepherd's  purse  are  being  ooa- 

tinned  extensively,  especially  with  linkage  in  the  former  and  duplicaitiaQ  of  facka 

and  sterility  in  the  latter.   Preliminary  reports  in  preas. 

213.  Duncan  S.  Johnson,  Johns  Hopkins  University.  Work  on  three  speciea,  vefl 
along.    Results  not  yet  published. 

214.  Carl  H.Eigenmann,  Univendty  of  Indiana.  Research  completed.  Pablkbedia 
Memoirs  of  the  Museum  of  Comparative  Zoology,  Harvard,  vol.  43,  parts  1  and  1 
Research  continued  under  grant  No.  220. 

215.  H.  W.  Norris,  Grinnell  College.  Preliminary  paper  will  be  published  in  Prk 
ceedings  of  Iowa  Academy  of  Science,  1922;  work  on  cranial  nerves  of  amia  and  kjA- 
dosteuB  nearing  completion,  but  the  final  publication  will  be  included  in  the  report  gb 
the  ganoids  in  general. 

216.  A.  A.  Schaeffer,  Enoxville,  Tenn.  Research  in  psogtess,  but  delayed  by  difr 
culty  in  obtaining  space  for  experiments.  Preliminary  report  in  pieparatiop  for 
publication. 

217.  H.  Nort,  Gouda,  Holland.  Star  counts  have  been  made  to  some  more  duits 
oi  the  southern  hemisi^ere;  additional  counts  have  been  made  to  find  distance  oar 
rection  for  the  Franklin  Adams  charts;  lonnulid  have  been  derived  to  oompote  the 
equatorial  oodrdiiiates  of  the  fields  counted  from  the  dedination  and  the  R.  A.  of  the 
center  of  the  plate  and  the  focal  length  of  the  telescope  used;  the  limiting  magnitada 
for  10  additional  charts  of  the  northern  hemisphese  has  been  derived. 

218.  J.  C.  Jensen,  University  Place,  Nebraska.  Preliminary  results  publidied  ii 
Proceedings  of  Nebraska  Academy  of  Science,  1919.  Considerable  prpgiess  has  bea 
made,  but  delayed  by  difficulty  in  apparatus. 

219.  H.  G.  Barbour,  McGill  University,  MontreaL  Researdi  conduded.  Pke- 
liminary  publication:  Proc.  Soc  for  Exp.  Biol.  &  Med.  1920,  XVII,  14&-154  and 
209-210.  Final  publication:  1.  Jootn.  Phaim.  and  Exper.  Therap.  1921,  AVIU, 
165-183.  2.  Amer.  Joum.  Physiol.  1921,  LVII,  387-894,  3  and  4.  Pull  reports  of  the 
investigations  in  which  Docton  Howard  and  Barets  collaborated  axe  now  ready  iar 
publication. 

220.  Carl  H.  Eigenmann,  University  of  Indiana  (supplementing  214).  Resohs  pob- 
lished  in  Proc.  Am.  Philos.  Soc.,  Washington  Acad.  Sd.,  Indiana  University  Studies. 
Research  on  fishes  of  upper  Amazon  basin  and  fishes  of  Lake  Titicaca  in  prqgresB. 

221.  William  Bowie,  United  States  Coast  and  Geodetic  Survey.  Results  pubUMd 
in  Proceedings.  Reduced  Geodetic  Association  or  in  Proceedings  of  Section  of  Geod- 
esy of  the  International  Geodetic  and  Geophysical  Union.  Observations  will  continit 
indefinitely. 

222.  C.  H.  Warren,  Massachusetts  Institute  of  Technology.  P^per  on  "Tlie  ps^ 
matites  associated  with  the  alkalic  granites  of  Cape  Ann,  Mass.,"  ready  for  publica- 
tion. Paper  on  the  granitic  rocks  of  Cape  Ann  well  advanced  toward  publicatioQ. 
Work  on  a  paper  dealing  with  the  labradorite  porphyries  of  Essex  Co>unty,  Masa, 
nearly  ready.  Work  on  the  mixed  granite-porphyry  dikes  of  Briar  Ned:,  GlonceitBr, 
Mass.,  complete;  paper  to  be  written  this  summer. 

223.  W.  Lindgren,  Massadiusetts  Institute  of  Technology.  Chemical  woik  oob- 
pleted.    Calculation  of  analyses  and  full  report  will  be  ready  December  1, 1922. 

224.  T.  H.  Goodspeed,  University  of  Califomia.  ^  Preliminary  results  pubUad 
in  volume  5,  University  of  Califomia,  Publications  in  Botany.  The  I4>paiatu8  pw- 
chased  with  this  grant  will  be  used  continuously  for  the  illustration  of  the  ei^wn- 
ments  for  an  indefinite  period. 
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225.  L.  B.  Mendel  and  F.  P.  Underhill,  Yale  University.  Research  is  in  progress 
and  results  are  quite  satie&ctory,  but  not  ready  for  publication. 

226.  Gilbert  N.  Lewis,  University  of  California.  Number  of  men  are  engaged  in 
calculations  and  checks  of  the  table  of  free  energies  which  is  to  be  published  in  a 
book  by  Professors  Randall  and  Lewis.    Book  in  in  the  hands  of  the  publishers. 

227.  H.  W.  Norris,  Grinnell  College.  Research  in  progress.  A  preliminary  report 
to  be  published  in  the  1922  Proceedings  Iowa  Academy  of  Sciences.  A  large  amount  of 
material  has  been  collected,  but  work  is  delayed  by  inability  to  secure  an  assistant. 

228.  Preston  Edwards,  University  of  Texas.  Apparatus  has  been  designed  and 
constructed  and  some  preliminary  observations  made. 

Following  the  resignation  of  Prof.  £.  B.  Frost  as  member  and  chairman  of  the  Bache 
hind  directors,  Prof.  Ross  G.  Harrison  was  made  diairman  of  the  board  and  Dr.  Heber 
D.  Curtis,  ci  tJie  Allegheny  Observatory,  was  elected  to  fill  the  vacancy  in  member- 
ihip. 

The  board  has  voted  to  consider  applications  for  grants  in  April  and  October  of 
3ach  year. 

The  treasurer  ot  the  academy  reports  that  on  March  30  there  was  an  unexpended 
valance  of  $874.71.  Awards  which  will  be  made  this  month  will  exhaust  this  and  the 
income  of  the  fund  until  about  September  30  of  the  present  year. 

Ross  G.  Hahrison, 
CMirman  Board  of  IHreetors  of  the  Bcuhe  Fund. 

Report  received. 

WATSON  FUND. 

The  Watson  trustees  have  been  advised  by  Dr.  William  Bowie,  chief  Division  of 
3eodeey,United  States  Coast  and  Geodetic  Survey,  that  the  grant  of  $500  made  from  the 
iVataon  fund  at  the  fall  meeting  of  the  academy  for  the  maintenance  of  the  Intema- 
ional  Latitude  Obs^vatory  at  Ukiah,  can  be  repaid  in  full  to  the  academy,  in  view 
)f  the  fact  that  the  Congress  has  appropriated  $2,000  tor  the  sapp<»t  of  the  observatory 
or  the  cunent  year. 

Ab  Doctor  Bowie,  the  Watson  truBtees^  DoctOT  Cami^ll,  and  other  astronomers 
irith  whmn  we  have  conferred  agree  that  the  compensation  of  the  observer  has  been 
mtixely  inadequate  and  subject  to  loi^  delays,  involving  considerable  hardship,  tbe 
S^atson  trustees  xecommend  that  Doctor  Bowie  be  authorized  to  retain  $200  of  the 
mm  of  $500  granted  to  him,,  with  the  understanding  that  this  sum  of  $200  be  applied 
x>  increase  the  salary  of  the  observer  from  July  1,  1921,  to  June  30,  1922. 

T^E  Watson  Trustsbs. 
A.  O.  Leusohneb,  Chairman. 

GbOROB  0.  COHSTOOK. 

William  L.  Elkin. 
Report  received  and  recommendation  approved. 

DBAPER  FUND. 

The  Henry  Draper  committee  has  unanimously  recommended  that  the  Drs4)er  gold 
nedal  for  the  year  1922  be  awarded  to  Dr.  Henry  Norris  Russell,  professor  of  astronomy 
ind  director  ot  the  observatory  in  Princeton  University,  chiefly  in  recognition  of  the 
emarkably  valuable  contributions  which  he  has  made  to  our  knowledge  of  the  order 
>f  stellar  evolution  and  of  the  underlying  causes  therefor. 

The  committee  unanimously  recommends  that  the  formal  presentation  of  tiie  medal 
o  Professor  Russell  be  delayed  until  the  meeting  of  the  a<^emy  to  be  held  in  the 
all  of  1922,  on  which  occasion  it  is  expected  that  the  redjHent  can  be  present. 

The  conmiittee  recommends  that  a  grant  (A  $375  be  made  to  Dr.  E.  A.  Fath,  professor 
>f  astronomy  in  Carleton  College,  North£eld,  Minn.,  for  the  purchase  of  a  string 
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electromerler  in  ptrtbl  equipoieiit  of  a  phoCodectiic  o^  photometer  for  ftppticatiao 
to  the  photometry  of  the  Btan. 
The  fiiuuicftl  condition  of  the  Henry  Dnp^fnnd  cm  March  30, 1922,  was  as  foUova: 

Invested  capital $10,OOaOO 

Invested  income 917. 50 

Income 1,064.06 

The  sum  available  for  the  prtMnodon  of  researdi  was  theielofe  $2,001.58. 
Respectfully  submitted. 

W.  W.  Campbell,  CkairmaiL 
Ajwril  14,  1922. 

Report  received  and  recommendation  approved. 
The  other  members  of  the  committee  nnanimoody  recommend  a  grant  of  $450  to 
W.  W.  Campbell  for  eclipse  apparatus. 

C.  G.  Abbot. 
Gbobqb  £.  Hals. 

A.  A.  MlCHBLfiON. 
SL  N.  RUSSKLL. 

Recommendation  approved. 

1.  LAWBEKCB  SMITH  FI7ND. 

Medal. — At  the  November  meeting,  1921,  the  academy  approved  a  recommendatioo 
of  this  committee  that  the  J.  lAwrence  Smith  medal  be  awarded  to  Dr.  George  Perkuie 
Merrill,  head  curator  of  the  department  of  geology  and  paleontology  of  the  United 
States  National  Museum,  for  his  important  oontnbvtkms  to  knowledge  concefBUf 
meteorites. 

Grant  11. — At  its  November  meeting,  the  academy  apfHOved  a  grant  of  $500  to 
Dr.  Geoige  P.  Meirill  in  aid  of  further  investigations  (A  the  character  of  meteontei. 
Work  und^  the  grant  is  now  in  progreeB. 

Pvhlication. — There  was  issued  in  1921  a  publication  of  the  Leaader  McOoimick 
Observatory  of  the  UniverBity  of  Virginia  entitled  *'340  parabolic  orbits  ef  meteor 
streams  and  other  resuhs,"  by  CSiaiies  P.  Olivitf.  This  is  a  discoBsion  of  22,000 
observations  of  meteozs  made  by  members  oi  tiie  American  Meteor  Society.  It  is  » 
comprehensive  report  of  results  of  an  investigation  which  has  been  aided  by  seven! 
grants  from  the  J.  Lawrence  Smith  fund  made  at  various  times  since  1915  to  Prof.  S.  A 
Mitchell,  director  of  the  McOonnick  Observatory,  under  whose  supervision  the  work 
has  been  done. 

At  the  April  meeting  of  1921  the  academy  approved  the  expenditure  of  not  most 
than  1300  to  defray  the  expenses  of  editing  and  publishing  four  papers  by  Mabel  Weil, 
presenting  results  of  investigations  by  the  late  0.  0.  Trowbridge  of  meteor  truns, 
which  have  been  supported  by  grants  from  the  J.  Lawrence  Smith  fund,  the  editing 
of  these  papers  to  be  in  the  hands  of  Dr.  Frank  Schlesinger.  Some  progress  has  beeo 
made  during  the  year. 

Financial  statement. — The  treasurer  of  the  academy  reports  as  follows  omceming  the 
J.  Lawrence  Smitii  fund  as  of  March  30, 1922: 

Invested  capital $10,000.00 

Invested  income 2,542LM 

Uninvested  income • 1,529.49 

liabilities  : 

Grant  to  G.  P.  Merrill 4SaO0 

Editing  and  publishing  Trowbridge  manuscripts SOOiOO 

Expense  of  medal  (estimated) 210.00 

No  application  for  a  grant  is  now  before  the  onnmittee. 

.  WraniAN  Cross,  ChairmaL 

Report  received. 
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WOLCOTT  GIBBS  FUND. 

The  directon  report  that  during  the  cnrrent  year  ending  April  1 ,  1922,  no  applications 
for  grants  have  been  received  and  no  further  grants  authorized. 

They  report  also  that,  to  their  very  great  regret,  Prof.  Charles  Loring  Jackson  has 
found  it  impossible  to  continue  his  work  as  chairman  of  the  board  and  has  therefore 
resigned.  The  directors  desire  to  put  on  record  their  high  appreciation  of  the  devoted 
services  which  he  has  rendered  to  the  academy,  and  to  this  board  as  its  chairman, 
since  the  foundation  of  the  fund  30  years  ago,  and  to  express  their  deep  regret  that  he 
should  be  obliged  to  resign  from  the  board .    His  successor  has  not  yet  been  appointed . 

According  to  the  report  of  the  treasurer  and  bursar  of  the  National  Academy,  the 
condition  of  the  fund  on  March  30,  1922  was  as  follows: 

Uninvested  cash  income $277.87 

Invested  income 500.00 

Invested  capital 5, 546. 50 

T.  W.  RiCHABDS. 

Edgar  F.  Smith. 
Report  received. 

COMSTOCK  FtTND. 

As  chairman  of  the  committee  in  charge  of  the  Gomstock  fund  I  beg  to  report  as 
follows: 

(1)  That  since  ihe  previotis  award  of  the  Gomstock  prize  was  made  to  Samuel  Jack- 
son iSamett  in  April,  1918,  the  next  forthcoming  award  will  be  due  in  1923,  at  which 
time  the  committee  hopes  to  make  suitable  recommendations. 

(2)  That  the  treasurer  of  the  academy  states  the  available  income  from  the  fund  to 
be  $2,227. 30. 

For  the  committee. 

Edward  L.  Nichols,  Chairman. 
Report  received. 

HURRAY  FUND. 

We  are  informed  by  the  treasurer  that  the  condition  of  the  fund  at  present  is  as 
loUaws: 

Invested  capital $6,000.00 

Invested  income 400. 00 

Uninvested  income. 1,036.77 

7,436.77 

Owing  to  world  conditions  and  the  cessation  during  several  years  past  of  active 

oceanographic  work,  the  committee  is  imable  to  advise  that  the  medal  be  awarded 

this  year,  no  conspicuous  evidence  of  progress  in  oceanography  being  reported  at 

present. 

Very  respectfully, 

Wm.  H.  Djlll, 
Chairman  of  the  Committee. 
Report  received.. 

EUiIOT  ITJND. 

The  committee  has  unanimously  voted  the  medal  and  honorarium  for  1920  to 
Otbenio  Abel  for  his  inspiring  work,  entitled  '*Methoden  der  palaobiologischen 
foTBchung.** 

Hbnrt  Fairfield  Osborn,  Chairman. 

Report  received  and  recommendation  approved. 
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MART  CLARK  THOMPSON  FUKD. 

Because  of  inadeqiiate  income,  no  award  can  be  made  of  the  Thompson  medil  ^| 

year. 

John  M.  Clajblkb,  Ckairwm, 
Report  received. 

MARSH  FUND. 

Pennit  me  to  report  for  the  Maish  fund  committee  the  following  grants  which 
read  before  the  meeting  of  the  academy  on  April  24  and  approved  by  vote  d  tb 
academy: 

1.  One  hundred  and  fifty  dollars  to  Dr.  Carl  O.  Dunbar  of  Yale  Univenity  lor  co&ec- 
tion  and  study  of  Permian  insects. 

2.  Seventy-five  dollars  to  Miss  Winifred  Goldring  of  the  State  museum,  Albny, 
N.  Y.  for  investigation  of  the  Devonian  plants  of  Gaspe. 

3.  Three  hundred  dollars  to  Dr.  W.  J.  Sinclair,  of  the  department  of  gedogj  d 
Princeton  UniverBity,  fc^  continuation  of  his  studies  on  the  stratigii4>hic  sucenws  of  { 
mammalian  faunas  of  the  White  River  Oligocene. 

4.  Two  hundred  dollars  to  Dr.  Rudolf  Ruedemann  of  the  State  museum,  Albtsj. 
N.  Y.,  for  studies  on  the  graptolites  of  North  America. 

5.  One  hundred  and  fifty  dollars  to  Dr.  F.  Oanu  and  Dr.  R.  S.  Bassler,  ol  theUsitsi 
States  National  Museum,  fc^  continuation  of  monographic  studies  on  recent  and  kmL 
bryozoa. 

6.  Three  hundred  dollars  to  Dr.  0.  W.  Gihnore,  of  the  United  States  NatioBi: 
Museum,  for  continued  work  on  a  monographic  study  of  the  fossil  lizards  of  Nortk 
America. 

The  grants  approved  by  the  academy  total  a  sum  of  $1,175,  there  being  availaUe  te 
the  committee  for  this  year  the  sum  of  $1,177.16. 

J.  C.  Mbrriam,  ChahmatL 

Report  received  and  recommendations  approved. 

Washinqton,  D.  C,  Jtfdy  5, 19tS, 
Dr.  C.  G.  Abbot, 

Home  Secretary^  National  Academy  ofSdtnuM, 

Smithsonian  Institution^  Waskingtonf  D.  C. 

My  Dear  Doctob  Abbot  :  In  consideration  of  the  policy  of  the  Marsh  fund  cammittee 
relative  to  recommendation  of  grants,  the  committee  unanimously  approved  the  appli- 
cation of  two  principles  for  determination  of  its  action  in  the  future.  I  do  not  behe^ 
that  these  principles  should  be  considered  as  rigid  rules,  but  they  are  accepted  ■ 
governing  the  action  of  the  Marsh  fund  committee  wherever  possible.  These  defini- 
tions of  policy  are,  first,  to  the  effect  that  the  committee  requests  of  grantees  under  tk 
Marsh  fimd,  a  report  at  the  end  of  the  year  for  which  a  grant  is  made,  with  the  mldc^ 
standing  that  such  report  should  give  in  general  the  progress  made  in  the  InvestigitkB. 
the  statement  being  in  such  form  that  it  may  be  filed  as  part  of  the  record  ol  the  Manfe 
fund  committee. 

The  second  principle  is  in  effect  that  extensions  of  grants  for  investigations  soppofted 
by  the  academy  through  the  Marsh  fund  may,  in  certain  instances,  be  made  foriii- 
portant  work  requiring  continuous  effort  over  a  period  longer  than  one  year.  It  ii^ 
however,  understood  that,  in  general,  such  extension  of  grants  will  not  be  carried  orer 
a  period  longer  than  three  years,  and  it  is  further  understood  that  extension  of  gnoAi 
beyond  one  year  will  not  be  considered  unless  satk&tctory  reports  of  advance  in  wed 
are  made  before  consideration  is  given  to  the  question  of  continuation  of  the  gmt 

In  making  the  report  of  the  Marsh  fimd  committee  to  the  acadony  these  rrinrir** 
were  stated,  but  it  is  not  my  understanding  that  they  were  voted  upon  by  the  acadeny. 

With  beet  wishes,  I  am. 
Very  sincerely  yours, 

John  C.  Mkriqaii. 

Approved. 
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GOULD  FUND. 

During  the  year  the  directors  of  the  Gould  fund  have  made  two  grants,  one  of  $1,000 
to  Prof.  Benjamin  Boss  for  the  support  of  the  Astroncnnical  Journal,  and  one  of  $160 
to  Dr.  William  Bowie  for  the  support  of  the  Intemational  Latitude  Observatory, 
Ukiah,  Calif. 

The  status  of  the  Qould  fund  la  as  follows: 

Liveeted  capital : $19,822.50 

Invested  inccHne 7,010.00 

Total  investments 26,832.50 

Uninvested  capital 177.50 

Uninvested  cash  income 2, 065. 68 

Total  uninvested  capital  and  income 2, 243. 18 

F.   R.  MOTJLTON, 

RoBBBT  S.  Woodward, 

Directors. 

Report  received. 

JOSEPH  HENRT  FUND. 

Acting  for  Dr.  W.  F.  Durand,  chairman  of  the  Joseph  Henry  fund,  permit  me  to 
repent  the  following  grants  recommended  to  the  National  Academy: 

1.  The  sum  of  $1,000  to  Prof.  Carl  T.  Gompton,  of  the  Palmer  physical  laboratory, 
Princeton,  N.  J.,  for  researches  on  the  electric  moments  of  molecules. 

2 .  The  sum  of  $250  to  Dr.  H.  J.  Mull^r,  of  the  University  of  Texas,  for  the  purchase 
of  a  microscope  especially  designed  for  selective  illumination  of  given  cells  or  portions 
of  cells  by  means  of  visible  or  ultraviolet  light  for  use  in  studies  in  cytology,  embryology, 
and  genetics. 

3.  The  sum  of  $500  to  Dr.  Ales  Hrdlicka,  of  the  United  States  National  Museum,  for 
Buppi^  of  investigations  relating  to  the  origin  and  antiquity  of  man  on  the  American 
and  Asiatic  continents. 

The  total  of  the  grants  approved  amounts  to  $1,750,  there  being  available  to  the 
committee  this  year  a  total  of  $2,275.67.  It  is  expected  that  consideration  will  be 
given  to  further  grants  from  this  fund  after  the  return  of  Dr.  W.  F.  Durand,  and  before 
the  fall  meeting  of  the  academy. 

J.  0.  Merriam,  Acting  Chairman, 

Report  received  and  recommendations  approved. 

BECOMMENDATIONS  FBOM   THE   COUNCIL. 

The  following  recommendations  from  the  council  were  adopted: 

That  the  annual  dues  for  the  fiscal  year  July  1,  1922,  to  June  30, 
1923,  be  $10,  of  which  $5  shall  be  for  the  general  fund  and  $5  for  the 
Proceedings. 

That  the  election  of  new  members,  and  of  the  foreign  secretary 
uad  two  members  of  the  council,  be  held  Wednesday  morning, 
A.pril  26,  1922. 

That  the  American  Security  &  Trust  Co.,  of  Washington,  D.  C, 
BUid  Spencer,  Trask  &  Co.,  of  New  York,  be  designated  fiscal  advisers 
>f  the  academy  for  the  year  1922-23. 
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That  the  invitation  of  the  New  Toric  members  to  hold  the  auttmm 
meeting  of  1922  in  that  city  be  accepted,  and  that  the  time  be  left  to 
the  president  and  home  secretaiy  with  power. 

That  in  view  of  the  absence  <d  Henry  Norris  Russdl  as  a  delegate 
of  the  academy  to  the  meetings  in  Rome  of  the  International  Astro- 
nomical Union,  the  presentation  to  him  of  the  Hairy  Draper  medal, 
which  has  been  awarded  to  him,  be  deferred  until  the  autumn  meeting. 

That  the  following  resignation  of  E.  W.  Morley  as  member  of  the 
CcMnmittee  on  Coinage,  Weights,  and  Measures  be  accepted  with  regret 
and  that  the  home  secretary  be  directed  to  express  to  him  the  appre- 
ciation of  the  academy  for  his  long  and  faithful  service: 

8  Wbstland  Aykkitk,  West  Habtford,  Conx. 
Dr.  T.  C.  Mbndenhall, 

Chairman  CommiUee  on  WeighU,  Meamres,  and  Coinage^ 

•  National  Academy  ofSeience$. 

Sir:  Since  I  am  not  likely  to  be  able  to  attend  meetings  of  the  acadony  or  of  this 
committee,  I  hereby  resign  fnnn  m^nb^ship  in  the  committee. 
Your  obedient  servant, 

Edward  W.  Moblbt. 
Maboh  30,  1922. 

That  the  following  resignation  of  C.  L.  Jackscm  as  chairman  and 
member  accepted  by  the  Conmiittee  on  the  Wolcott  Gibbs  Fund  be 
received  with  regret  and  that  the  home  secretary  be  directed  to 
express  to  him  the  appreciation  of  the  academy  for  his  long  and 
faithful  service: 

To  the  Directcr$  of  the  WoleoU  OMm  Fund/or  Chemical  Re$eareh. 

Gbntlbmbn:  It  ia  with  great  regret  that  I  find  myself  obliged  to  resign  my  podtin 
as  a  member  of  your  board,  because  I  am  no  longer  able  to  perform  ibe  dutlee  am- 
nected  with  it. 

Very  respectfully, 

Charles  LoBiNa  Jackboh. 
March  21,  1922. 

SECTIONAL  ORGANIZATION   AND   PERSONNEL. 

The  following  resolution,  presented  by  Henry  Fairfield  Osbom. 
was  referred  to  the  committee  on  nominations: 

Whereas  there  are  important  omissionB  in  the  academy  membmhip  of  men  d 
international  distinction:  Be  it  therefore 

Reeolvedy  That  the  academy  reconsider  its  present  sectional  organization  and 
personnel. 

ELECTIONS. 

R.  A.  Millikan  was  reelected  foreign  secretary  for  the  term  expiring 
in  1926. 

Messrs.  Joseph  S.  Ames  and  Oano  Dmm  were  elected  members  of 
the  Council,  their  terms  expiring  in  1926,  in  succession  to  Messrs. 
John  J.  Carty  and  H.  H.  Donaldson. 
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Albert  Einstein,  of  the  University  of  Berlin,  was  elected  a  foreign 
ssociate. 
The  following  were  elected  to  membership: 

Berr^,  £J(}7ard  Wilber,  JohuB  Hopkins  University,  Baltimore,  Md. 

Bui^gesB,  George  Kimball,  Bureau  of  Standards,  Washington,  B.  0. 

Cole,.Ru£u8^  Rockefeller  Hospital,  New  York,  N.  Y. 

E^iaenhart,  Luther  Pfahler,  Princeton  University,  Princeton,  N.  J. 

Erlanger,  Joeeph,  Washington  University,  St.  Louis,  Mo. 

Hoover,  Herbert,  Secretary  of  Conmierce,  Washington,  D.  C. 

Hulett,  George  Augustus,  Princeton  University,  Princeton,  N.  J. 

Kofoid,  Charles  Atwood,  University  of  California,  Berkeley,  Calif. 

Merrill,  George  Perkins,  United  States  National  Museiun,  Washington,  D.  C. 

Seashore,  Carl  Emil,  State  University  of  Iowa,  Iowa  City,  Iowa. 

Stockard,  Charles  Rupert,  Cornell  University  Medical  School,  New  York,  N.  Y. 

Swasey,  Ambrose,  5701  Carnegie  Avenue,  Cleveland,  Ohio. 

Wright,  William  Hammond,  Lick  Observatory,  Mount  Hamilton,  Calif. 

The  home  secretary  was  requested  to  transmit  the  thanks  of  the 
kcademy  to  the  Smithsonian  Institution  and  to  the  Department  of 
Lgriculture  for  courtesies  extended  to  its  members  during  the  annual 
oeeting. 

SCIEVTIFIC   SXS8I0VS. 
MEETINGS  OF  APRIL  24,  25,  AND  26,  1922. 

MONDAY,  APRIL  24. 

C.  D.  Walcott:  The  new  building  of  the  f^ational  Academy  and  National  Research 
Jouncil  (illustrated). 

D.  H.  Campbell-:  Queriee  concerning  the  origin  of  the  Australian  floras. 

L.  R.  Jonee,  J.  G.  Dickson,  and  J.  C.  Walker:  Inquiries  into  the  nature  of  disease 
eeistance  or  Immunity  in  certain  plants  (illustrated). 

L.  O.  Howard:  A  side  effect  from  the  importation  of  parasites  of  injttrious  insects 
illustrated). 

£.  L.  Mark  and  L.  C.  Wyman:  Mitochondrial  bodies  in  the  spermatogenesis  of 
iJhorthippus  ciutipennis  (Scudd)  (illustrated). 

A.  F.  Blakeslee  (introduced  by  C.  B.  Davenport):  Vegetative  types  in  Datura  due 
o  somatic  nimiber  of  chromosomes  (illustrated). 

W.  G.  MacCaUum  and  E.  H.  Oppenhiemer:  A  method  for  the  study  of  filterable 
druses  as  applied  to  vaccinia^ 

Simon  Flexner  and  H.  L.  Amoss:  Continuation  report  on  experiments  in  epidemi- 
dogy  (illustrated). 

W.  S.  Halsted:  Replantation  of  entire  limbs  without  suture  of  blood  vessels  (Ulus- 
jated). 

H.  F.  Osbom  and  C.  A.  Reeds:  Recent  discoveries  on  the  antiquity  of  man  (illus- 
rated). 

A.  Hrdlieka:  Stature  Mid  liead  form  in  Americans  of  old  temilies. 

A.  H<  Clark  (introduced  by  C.  G.  Abbot):  Animal  evolution. 

F.  M.  Chapman:  The  distribution  of  the  Motmota  of  the  genus  MomotuB. 

A.  O.  Leuschner:  New  results  on  the  theory  of  the  minor  planets.    (10  minutes.) 

H.  N.  Russell:  Dark  nebulse. 

C.  G.  Abbot,  F.  E.  Fowle,  and  L.  B.  Aldrich:  The  larger  results  of  20  years  of  solar 
radiation  observations  (illustrated). 

H.  A.  Lorentz:  ftoblems  of  modem  physics. 
26865**— S.  Doc.  285, 67-4 3 
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TUESDAT)  APSKL  25. 

M.  T.  Bogert:  Reeearchee  on  thiazoles. 

M.  T.  Bogert:  Reeearches  on  aelenium  organic  dompounds. 

M.  Gombeig:  Reaction  between  silver  perchlorate  and  the  halogens. 

G.  L.  Wendt  (introduced  by  W.  A.  Noyes):  The  thermal  decompodtion  of  tm^ 
(illustrated). 

A.  A.  Noyes  and  H.  A.  Wilson:  A  confirmation  of  Saha's  theory  of  the  ibsmi 
ionization  of  elements  at  high  temperatures. 

W.  D.  Harkins:  The  general  system  of  isotopes  as  related  to  the  £onnati(m  &aj 
disintegration  of  atom  nuclei. 

E.  H.  Hall:  A  theory  of  electric  conduction  in  metals. 

A.  L.  Day:  Cooperative  studies  of  California  earth  movements. 

W.  M.  Davis:  Geological  overthrusts  and  tinderdrags. 

J.  F.  Hayford:  The  effects  of  winds  and  barometric  pressures  on  the  Great  Uka 
(illustrated). 

H.  A.  Brouwer  (introduced  by  T.  W.  Yaughan):  Striking  similaritiee  b^ree: 
igneous  rocks  of  Brazil  and  South  Africa  (illustrated). 

J.  C.  MeiriacBi  aod  Ghflster  Stock:  Fauna  of  the  Pleistocene  asphalt  depoolB  d 
McKittrick,  Calif,  (illustrated). 

F.  B,  Jewett:  The  telephone  engineer  a  public  trustee. 

F.  B.  Jewett:  The  loud-speaking  telephone  (apparatus). 

R.  L.  Wegel  (introduced  by  J.  J.  Carty  and  F.  B.  Jewett):  The  physical  examiotski 
of  hearing  and  binaural  aids  for  the  deaf  (apparatus). 

Donald  MacKenzie  (introduced  by  J.  J.  Carty  and  F.  B.  Jewett):  The  rebdn 
sensitivity  of  the  ear  at  different  levels  of  loudness  (illustrated). 

J.  S.  Ames:  Recent  progress  in  aeronautics  (illustrated) . 

R.  A.  Millikan:  The  coefficient  of  slip  %nd  the  reflection  of  molecules  (iUostated. 

R,  A.  Millikan:  The  origin  of  penetrating  radiations  of  the  upper  air  (illustxated). 

W.  A.  Shewhart  (introduced  by  J.  J.  Carty  and  F.  B.  Jewett):  On  the  measurem^ 
of  a  physical  quantity  whose  magnitude  is  influenced  at  random  by  primary  aaa 
beyond  the  control  of  the  observer,  and  on  the  method  of  determining  the  rdatic 
between  two  such  quantities  (illustrated). 

D.  C.  Miller:  Ether  drift  experiments  at  Mount  Wilson  in  1921  and  at  Cleveland ii 
1922  (iUustrated). 

R.  S.  Woodward:  Some  extensions  in  the  mathematics  of  hydromechanics. 

G.  D.  Birkhoff :  Normal  coordinates  and  Einstein  space. 

Edward  Kasner:  Algebraic  solutions  of  Einstein's  cosmological  equations. 
Oswald  Veblen:  The  geometry  of  paths. 

F.  M.  Chapman:  Biographical  memoir  of  Dr.  J.  A.  Allen  (by  title). 

G.  C.  Comstock:  Biographical  memoir  of  Benjamin  Ap thorp  Gould  (by  title). 
W.  B.  Cannon:  Biographical  memoir  of  Henry  Pickering  Bowditch  (by  title). 
Frank  Schlesinger:  Catalogue  of  bright  stars. 

William  M.  Davis:  Biographical  memoir  of  Grove  Karl  Gilbert  (by  title). 

H.  F.  Osbom:  Biographical  memoir  of  Edward  Drinker  Cope  (by  title). 

Gustavo  Stnmiberg  (introduced  by  G.  E.  Hale):  The  distribiition  of  the  vekxatis 
of  stars  of  late  types  of  spectrum. 

W.  S.  Adams  and  A.  H.  Joy:  A  method  of  deriving  the  distance  of  the  A-typestie. 

G.  E.  Gibson  and  W.  F.  Giauque  (introduced  by  G.  N.  Lewis):  The  entropj  d 
supercooled  and  crystalline  glycerin  and  the  third  law  of  thennodymmicB. 

D.  D.  VaaSlyke  and  L.J.  Henderson:  PBy8ixx>clMOiical  equilibria  in  the  hktoi 

H.  F.  Osbom:  Discovery  of  an  anthropoid  i^  in  west^n  Nebraska,  the  first  bo: 
in  America. 

A.  P.  Dachnowski  (introduced  by  J.  M.  Coulter):  A  correlation  of  time  ludto  k^ 
climatic  changes  in  peat  deposits  of  the  United  States  and  Europe. 

Oswald  Veblen:  A  new  form  of  the  differential  equations  of  gravitation. 
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PRESENTATION   OF  MEDALS. 


Two  medals  were  presented  at  the  annual  dinner,  held  at  the 
Powhatan  Hotel,  Tuesday  evening,  April  26,  1922. 

The  J*  Lawzence  Spiith,  medal  was  awarded  to  Dr.  George  Perkins 
Merrill,  curator  of  geology  at  the  United  States  National  Museum. 
This  is  the  first  award  of  the  J.  Lawrence  Smith  medal  since  1888. 
Dr.  Whitman  Cross,  in  stating  the  reasons  for  the  presentation  of  the 
medal,  pointed  out  that  Dr.  Merrill  has  continued  to  carry  on  the 
work  of  his  predecessor,  J.  Lawrence  Smith,  on  meteorites,  by  the 
apphcation  of  modem  methods  of  analysis,  and  that,  at  the  same 
time,  he  has  extended  the  list  of  elements  and  compounds  that  exist 
in  these  bodies.  Doctor  Merrill  has  also  discovered  evidences  of 
metamoiphism  in  meteorites,  where  a  mineral  structure  has  been 
broken  up  and  the  fragments  later  fused  together  similar  to  the 
conglomerates  found  in  igneous  rocks  in  the  earth's  crust.  Doctor 
Merrill  responded  with  a  brief  address. 

In  the  presentation  of  the  Daniel  Giraud  Elliot  medal  for  the 
year  1921  to  Dr.  Othenio  Abel,  of  the  Univepsity  of  Vienna, 
Dr.  Henry  Fairfield  Osbom  outlined  the  difficulties  under  which  the 
inspiring  work,  "Methoden  der  palaobiologischen  Forschung,"  was 
produced  by  Doctor  Abel.  The  medal  was  received  by  Dr.  Edgar  L. 
G.  Prochnik,  the  charg6  d'affaires  of  the  Austrian  Legation,  for 
transmittal  to  Doctor  Abel. 

Further  addresses  were  made  by  Dr.  Vemon  Kellogg,  permanent 
secretary  of  the  National  Reseait^h  Council;  Dr.  William  H.  Welch, 
past  president  of  the  academy;  and  Dr.  Hendrik  Anton  Lorentz,  of 
the  University  of  Leyden,  foreign  associate  of  the  academy. 
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BBPORT   OP   THE   NATIONAL    KESEAKCH    COUNCIL    FOB    THE   TEAS 

JULY  1,  isei^nAfB  do»  iml 

(Prepared  by  Vernon  Kellogg,  permanent  secretary,  with  the  assistance  of  the  chair- 
men of  divisions.) 

INTRODUCTION. 

For  the  benefit  of  those  who  may  see  for  the  first  time  in  this 
annual  report  any  statement  concerniog  the  organization  and  actir- 
ities  of  the  National  Research  Council,  I  reproduce  hersi  with  few 
changes,  obtain  paragra|>hs  first  printed  in  the  amiu^  rep^Mrt  of  H^ 
council  for  the  year  1920.  These  paragraphs  r^te  to  the  geo^^ 
organization  and  methods  of  the  council. 

The  National  Research  Council  is  a.  cooperative  organizati<m  of  the 
scientific  men  of  America^  including  also  a  representation  of  men  of 
affairs  and  busuiess  men  interested  in  iudusta-y  and  engineering  and 
in  the  fundamental  or  ''pure"  science  on  which  the  '^ applied" 
science  used  in  these  activities  depends.  The  council  enjoys  the 
formal  recognition  and  aptive  cooperation  of  most  of  the  major 
scientific  and  technical  societies  of  the  coimtry,  its  membeiBhq) 
being  composed  in  large  part  of  appointed  representatives  of  these 
societies.  Its  essential  puipoee  is  the  {»*omotk>n  of  research  in  the 
physical  and  biological  sciences  and  the  encouragement  of  the 
application  and  dissemination  of  scientific  knowledge  for  the  benefit 
of  the  Nation, 

The  council  is  composed  of  a  series  of  major  divisions,  one  group  of 
seven  divisions  of  science  and  technology  representing,  respectively, 
physics,  mathematics  and  astronomy;  chemistry  and  chemical  tech- 
nology; anthropology  and  psychology;  geology  and  geography;  biol- 
ogy and  agriculture;  the  medical  sciences;  and  engineering;  and 
another  group  of  slk  divisions  of  general  relations,  representing 
foreign  relations,  Federal  relations.  States  relations,  educational 
relations,  research  extension,  and  research  information.  As  sub- 
ordinate or  affiliated  lesser  groups,  each  of  these  divisions  comprises 
a  larger  or  smaller  series  of  conimittees,  each  with  its  special  problem 
or  subject  of  attention.  There  are  certain  other  committees,  admin- 
istrative and  technical,  which  affiliate  directly  with  the  executive 
board  of  the  council.  Its  general  administrative  officers  are  a 
chairman,  three  vice  chairmen,  permanent  secretary,  treasurer,  and 
a  chairman  of  ecwjh  of  the  various  divisions.  All  of  these,  except 
the  permanent  secretary  and  treasurer,  are  elected  annually  by  the  - 
executive  board  or  by  the  members  of  the  divisions. 
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The  conmoil  is  nekher  a  large  operating  scientific  laboratory  nor  a 
lepositoTy  of  large  funds  to  be  giT^en  away  to  scattered  scientific 
workers  or  institutions.    It  is  rather  an  organization*  which  while 
clearly  reeognmog  the  unique  value  of  individual  work,  hopes  espe^ 
daily  to  help  hring  together  scattered  W(H*k  and  workeis  and  to  asakt 
in  cowdrnfttjng  in  some  measure  scientific  attack  in  America  on  laige 
problems  in  any  and  all  lines  of  scientific  activity,  especially,  perhaps, 
on  those  problems  which  depend  for  successful  solution  on  the  coop- 
eration of  several  or  many  woricers  and  laboratories,  either  within  the  * 
realms  oi  a  single  science  or  representing  different  realms  in  which 
various  parts  of  a  single  probl^n  may  lie.    It  particularly  intends 
not  to  duplicate  or  in  the  slightest  degree  to  interfere  with  work 
already  under  way;  to  such  work  it  only  hopes  to  offer  encouragement 
and  support  Inhere  needed  and  possible  to  be  given.    It  hopes  to  help 
maintain  the  morale  of  devoted  isolated  investigators  and  to  stimu- 
late renewed,  effort  among  groups  willing  but  halted  by  obstacles. 
It  will  tiy  to  encourage  the  interest  of  universities  and  colleges  in 
research  work  and  tbe  training  of  research  workers,  so  that  the  in- 
spiration and  fitting  of  American  youth  for  scientific  work  may  never 
fall  so  low  as  tp  threaten  to  interrupt  the  constantly  needed  output  of 
well-trained  and  devoted  scientific  talent  in  the  land.     With  any 
serjious,  interruption  in  the  output  of  American  science  and  scientific 
workers,  the  strength  of  the  Nation  wUl  be  immediately  threatened. 
The  methods  of  contributing  practical  assistance  to  American 
science  in  harmony  with  tiie  general  point  of  view  and  policy  out- 
lined above  which  the  council  has  so  far  adopted  are  various.     One 
is  the  establishment  of  special  committees  of  carefully  chosen  experts 
for  specific  scientific  subjects  or  problems  m^ently  needing  considera- 
tiom^  which  plan  modes  of  attack  and  imdertake  to  find  men  and 
means  (with  the  assistance  of  the  general  administrative  offices  of 
the  council)  for  carrying  out  the  plan.    Another  is  the  bringing  to- 
gether of  industrial  concerns  interested  in  the  development  of  the 
scientific  basfe  of  their  processes  and  inducing  them  to  support  the 
establishment  of  special  scientific  investigations  imder  the  advice  of 
experts  rep^reseoiting  the  council.    Another  is  the  stimulation  of 
lai;ger  industrial  organizations,  which  may  be  in  the  situation  to 
maintain  their  own  indepwdent  laboratories,  to  see  the  advantage 
of  co;atributing  to  the  support  of  pure  science  in  the  universities  and 
research  institutes  for  the  sake  of  increasing  soientifi.c  knowledge  and 
sci^tific  personnel  on  which  future  progress  in  applied  science  abso- 
lutely depends.    Other  methods  are  the  direct  maintenance  of  uni- 
versity research  fdlowship;  the  publication  of  valuable  scientific 
pa{>ers  fpr  which  there  is  at  present  no  other  suitable  prompt  means 
of  issuance;  the  prejmration  of  bibliographies  and  abstracts  of  current 
scientific  Uterature;  the  setting  up  of  well-considered  naechanisms 
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for  the  collection  and  dist^bution  of  information  on  current  researdi, 
uniyerBity  and  indnstrial  research  laboratories  and  facilities^  researdi 
personnel,  etc.;  and  the  dissemination  throng  the  press  and  maga- 
snes  of  popular  bat  anthesitic  scientific  news  and  information  for 
the  sake  of  increasing  the  public  interest  in  and  support  of  productire 
scientific  work.  Still  other  forms  of  activities  might  be  listed,  but 
those  given  adequately  illustrate  the  council's  methods. 

BELATIONS  TO  THS  NATIONAL  ACADEMY  OF  SdENCBS. 

The  National  Research  Council  was  established  in  1916  at  the 
request  of  the  President  of  the  United  States  under  the  charter  of 
the  National  Academy  of  Sciences.  The  existence  of  the  council 
and  its  work  was  specially  recognized  by  the  President  by  an  Elxecn- 
tive  order  dated  May  11, 1918,  in  which  its  institution  by  the  Academy 
under  its  congressional  charter  was  referred  to,  and  the  academy  was 
requested  by  this  order  to  perpetuate  the  council  for  the  doing  of 
certain  duties  specified  in  the  order.  In  an  opinion  rendered  by  the 
Attorney  General  of  the  United  States  on  January  29,  1920,  the 
National  Research  Council  was  recognized  as  a  special  agency  of  the 
National  Academy  of  Sciences  for  the  accomplishment  of  certain 
particular  purposes. 

The  funds  derived  by^gift  or  otherwise  for  the  use  of  the  council  are 
held  by  the  academy  and  are  paid  out  only  on  general  or  specific 
authorization  of  the  academy.  The  treasurer  of  the  academy  is 
ex  officio  treasurer  of  the  coimcil  and  all  dbecks  made  out  by  the 
bursar  of  the  council  are  signed  by  an  official  of  the  academy  and 
one  of  the  coimcil.  The  council  pai'ticipates  on  equal  terms  with  the 
academy  in  the  support  and  use  of  the  Proceedings  of  the  academy. 

But  the  council  has  its  own  officers  and  membership  and  deter- 
mines, imder  the  general  proviisions  of  its  founding  by  the  academy, 
its  own  policies  and  activities. 

RELATIONS  TO  THE  SNOINEERINO  FOUNDATION. 

The  Engineering  Foundation,  established  in  1914  by  United 
Efigineering  Society,  acting  for  the  National  Societies  of  Civil, 
Mining  and  MetaUiu^ical,  Mechanical,  and  Electrical  Engineers, 
continues  its  intimate  relations  with  the  division  of  engineering,  and 
is  represented  on  the  executive  board.  The  Foundation  contributes 
funds  for  the  division  of  engineering  and  provides  it  with  an  office  in 
Engineering  Societies  Building,  29  West  Thirty-ninth  Street,  New 
York.  In  September,  1921,  Engineering  Foxmdation  completed 
payment  of  its  $30,000  grant  for  research  in  fatigue  phenomena  of 
metals.  Since  that  time  it  has  continued  to  act  as  treasurer  for  die 
equal  fund  being  contributed  by  the  General  Electric  Co.  and  to 
cooperate  in  other  ways  in  the  continuance  of  this  research.    Engi- 
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aeering  Foundation  has  cooperated  with  the  division  in  other  pro- 
jects also  and  from  time  to  time  seeks  adyioe  iTom  the  division's 
consulting  committees  on  projects  of  its  own.  The  secietary  of  the 
foundation  is  chairman  of  the  division  of  engineering. 

FINANCIAL   SUPPORT. 

The  major  support  f6r  the  g^ieiral  maintenance  expenses  of  the 
National  Besearch  Council  durii^  the  past  year  has  come  from  the 
Caraegie  Corporatioii  of  New  York.  The  CkHporation  in  March,  1919, 
expreased  its  readiness  to  appropriate  $5,000,000  for  the  erection  of 
a  building  for  the  joint  use  of  the  council  and  the  National  Academy 
of  Scaences^  and  for  an  endowment  for  the  council,  provided  a  suit- 
able site  in  Washington  should  be  obtained  from  other  sources  and  a 
satisfactory  plan  for  the  building  should  be  presented. 

A  suitable  site  was  obtained  and  the  building  is  now  in  process  <rf 
construction  (see  later  paragraph  on  ''New  buildmg'').  in  the 
meantime  the  corporation  appropriated  $185,000  for  current  jex-- 
penses  for  the  year  July  1,  1921,  to  June  80,  1922. 

The  RodiefdAer  Foundation  has  during  the  year  pledged  itself 
to  make  two  new  considerable  appropriations  to  Ihe  council  for 
special  purposes.  One  is  the  siun  of  $250,000,  payable  in  amotmts 
not  to  exceed  $50,000  a  year  for  five  y«ars,  for  the  maintenance  of 
advanced  fellowships  in  medicine.  A  similar  sum  under  similar 
conditions  has  been  pledged  by  the  General  Education  Board.  This 
sum  of  $500,000,  added  to  the  $500,000  previously  appropriated  by 
the  foundation  for  the  maintenance  through  a^ve-year  period  of 
research  fellowships  in  physics  and  chemistry,  makes  a  total  pf 
$1,000,000  available  to  the  coimcU  for  fellowships.  The  other  is 
the  sum  of  $85,000  for  the  cleaning  up  of  certain  outstanding  obliga- 
tions of  the  Concilium  Bibliographicum,  an  inten^ational  institution 
for  scientific  bibliography,  and  for  assisting  in  the  maintenance  of 
this  institution  for  five  years.  The  following  amoimts  on  these 
accounts  and  certain  others  have  actually  been  received  from  the 
foimdatidn  by  the  council  during  the  year:  For  research  fellowships 
in  physics  and  chemistry,  $75,208.32;  for  fellowship?  in  medicine, 
$231.85;  for  ConcUiiun  Bibliographicum,  $30,000;  for  the  division 
of  physical  sciences,  $6,679.17.  .  , 

From  the  General  Education  Board  (already  mentioned  as  having 
pledged  $250,000  at  the  rate  of  $50,000  a  year  for  five  years  for 
fellowships  in  medicine)  have  been  received:  For  the  division  of 
educational  relations,  $2,500;  for  fellowships  in  medicine,  $231.84. 

From  the  Chemical  Foundation:  For  special  work  on  chemistry 
by  the  research  information  service,  $7,500^  for  work  on  the 
standardization  of  biological  stains,  $500. 
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Prom  various  organkationsi  chiefly  railroads,  for  the  investiga- 
tion of  injuries  to  marine  piling,  $15,797. 

From  various  organizations  for  the  advisory  board  on  highway 
research,  $14,000. 

From  various  organizations  for  the  trustees  for  the  publication  of 
physical  and  chemical  constants,  $13,736.73. 

Other  oontributions  include:  The  sum  of  $2,000  from  Julius  Roeoi- 
wald  toward  the  support  of  a  feUowsiup  in  biology;  from  the  Coraii^ 
Glass  Works  toward  the  support  of  a  fellowship  injt^ramics,  $1,000; 
ftom  the  Southern  Pine  Association,  for  the  use  of  the  committee  <m 
forestry,  $3,000;  frcnn  various  organizations,  for  the  use  of  the  food 
and  nutrition  conunittee,  $1,360;  from  Glass  Container  Association 
of  Ammca,  for  aa  investigation  of  food  products,  $568.28;  from 
various  individuals,  for  international  language,  $950;  froni  Hmo- 
dore  Lyman,  special  contribution  toward  the  publication  of  E^ayser's 
handbook  on  specftroscopy,  $500;  f^om  various  sources,  for  the  oom- 
mittee.(m  substitute  deoxidizers,  $400;  for  the  use  of  the  committee 
on  atmosphere  and  man,  $1,000;  for  expenses  of  chemical  exhibits, 
$8)317.40;  for  motion-picture  films,  chemical  exhibits,  Sl,500;  for 
conference  on  sex  reeearchi  $1,000;  for  national  inteUigenoe  tests,- 
$1,602.07. 

NHW  BUIUHNQ. 

In  conformity  with  the  provision  made  in  connectiort  with  the 
appropriation  by  the  Carnegie  Corporation  of  New  York,  for  the 
erection  of  a  building  for  the  joint  use  of  the  National  Academy  of 
Sciences  and  the  National  Research  Coimcil,  a  desirable  site  in  Wash- 
ington was  obtained  for  approximately  $185,000  by  the  generous 
gifts  of  the  following  donors:  Thomas  D.  Jones,  Harold  F.  McOor- 
mick,  Julius  Rosenwald,  and  Charles  H.  Swift,  Chicago;  Charles  F. 
Brush,  George  W.  Crile,  John  L.  Severance,  and  Ambrose  Swasey, 
Cleveland;  Edward  Dean  Adams,  Mrs.  E.  H.  Harriman^  and  the 
Commonwealth  Fxmd,  New  York  City;  George  Eastman  and  Adolph 
Liomb,  Rochester;  E.  A.  Deeds  and  Charles  F.  Kettering,  Dayton; 
Henry  Ford,  Detroit;  Arthiu:  H.  Fleming,  Pasadena;  A,  W.  Mdlon, 
Pittsburgh;  Pierre  S.  du  Pont,  Wilmington;  Raphael  Piunpelly,  New- 
port; Mr.  and  Mrs.  H.  E.  Huntington,  Los  Angeles;  Coming  Glass 
Works,  Coming,  N.  Y. 

This  site  is  the  entire  block  between  Twenty-first  and  Twenty- 
second  and  B  and  C  Streets,  almost  directly  opposite  the  I^coin 
Memorial. 

The  building  is  now  imder  construction'  and  should  be  ready  for 
occupancy  in  October,  1923.  The  architect  is  Mr.  Bertram  G. 
Goodhue,  of  New  York  Gty,  and  the  general  contractors  are  the 
C.  T.  Wills  Co.  (Inc.),  of  New  York  City.    The  Academy  and  CouncQ 
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are  oonfideiDit  Ihat  tixa  new  building  will  be  ot  great  architectural 
interest  luftd  beauty  t  and  admirafaly  fitted  for  practical  use. 

/        '  PFFXCE^S  FOE   192^7-23. 

At  the  meeting  of  the  executive  board  on  April  23,  1922,  the 
following  officers  weTe  elected  for  the  year  July  1,  1922,  to  June  30, 
1928:  C^innlkii  o^  the  executive  board,  John  O.  Merriam,  president, 
Carnegie  Institutito  of  Washington;  first  vice  chairman,  Charles  D. 
WAlcot^,  sei6Wt»ry,  Smithsonian  Institution  and  president,  National 
AcadetMy  of'8cien(5es;  se^nid'vice  diidrman>  Gano  Dtmn,  president 
of  J.  Cr.  White  Engineering  Corporation,  New  York  City;  third  vice 
chairman,  R.  A.  Millikan,  director,  Norman  Bridge  laboratory  of 
Phjraics,  Cfdifomia  Institute  of  Technology,  Pasadena,  Calif.  The 
honorary  chairman,  Geoi^e  E.  Hale,  director,  Moimt  Wilson  Obser- 
vatory, Pasadena^  Calif.,  apd  tiie  permanent  secretary,  Vernon 
^^Uogg,  Nationid  Resei^rch  Council;  the  treasurer,  F.  L.  Kansome,. 
of  the  United  States  X^eological  Swvey  and  treasurer  of  tibie  National 
Xcademy  of  ScdenceB,  together  with  assistant  seoretaries  Albert  L. 
Barrows,  National  Research  Council;  Paul  Brocket t,  assistant  secr^ 
tary.  National  Academy  (4  Scionoes,  and  Alfred  D.  Flinn,  secretary^ 
Engineeriixg  Foundation  and  chairman,  division  of  engineering, 
National  Research  Council,  C4^ntinue  in  office  without  annual 
reelection.  -^    . 

INTEENATIONAL  EELATIONS. 

The  council  continues  to  maintain  close  relations  with  scientific 
interests  and  activities  itf  other  countries  through  its  membership  in 
the  Intemaitional  Reseatxjh  Cotmcil  and  its  representation  in  the 
vanous  inteililitional  unidns  affiliated  with  this  International  Research 
Councfl.  It  hai3  been  successful  in  arran^g  that  the  American  dues 
to  the  Inte^ational  Research  Coilmcil  and'afflkted  unions  should 
oontinue  to  be  pi^d  by  the  Crovetnttient  throng  the  State  Depart- 
ment. .  ]         . 

Delegates  accredited  by  the  coimcil  attended  the  meetings  in  Rome 
in  May,  1922,  of  the  International  Astronomical  Union  and  the  In- 
ternational Union  of  Geodesy  and  Geophysics,  and 'in  Lyons  in  June, 
1922,  of  the  International  Union  of  Pure  and  Applied  Chemistry. 
The  coimcil  has  also  accredited  delegates  to  the  meeting  of  the  In- 
ternational Research  Coimcil  and  the  International  Union  of  Scien- 
tific Radio-Telci^aphy,  botih  to  be  held  at  BiruBsels  in  July,  and  to 
Uie  Intematioiifal'  G^logical  Congress  to  be  held  at  Brussels  in 
August. 

By  Article  "XXIY  of  theiiCague  of  Nations  there  is  authorized  the 
establishment  pf  a  committiee  of  12  membei^  to  propose  a  plan  for 
int^nationalM  cqo|>eration  in  inteUeotual  labor.    The  League  has 
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established  such  a  oommittee,  and  Dr.  (George  E.  Hale,  hononrj 
chairman  of  the  council,  was  appointed  member  tor  America.  Hm 
committee  will  hold  its  first  meeting  at  G^eva  in  August,  1922. 

During  the  past  year  and  a  half  the  council's  committee  on  Pacific 
investigations  has  corresponded  with  countries  and  colonies  within 
and  bordering  upon  the  Pacific  Ocean  with  a  view  to  the  liolding  of  • 
second  pan-Pacific  ccmference  similar  to  that  held  in  Honolola  m 
August,  1920.  Recently  the  Commonweaith  Government  ci  Aus- 
tralia has  made  an  appropriation  to  the  Australian  National  Reseaidi 
Council,  which  wUl  make  it  possible  to  hold  this  confer^ice  in  Aus- 
tralia in  the  fall  of  1923  under  the  immediate  auspices  of  the  Austra- 
lian National  Research  Council. 

PROCEEDINGS  OF  THE  NATIONAL  ACADEMY  OF  8CISKCES. 

'  The  council  has  continued  to  share  in  the  editorial  and  finandtl 
responsibihty  of  the  Proceedings  of  the  Naticmal  Academy  of  Sciences. 
It  has  contributed  during  the  year  $2,500  to  assist  in  meeting  th^ 
expenses  of  the  Proceedings,  and  has  been  represented  on  the  manag- 
ing and  editorial  boards  by  the  following  members  of  the  coondl: 
Member  of  the  executtre  committee,  Vernon  Kellogg;  members  of  the 
editorial  board,  the  diairmaa  of  the  executive  board  and  the  per- 
manent secretary  and  Messrs.  Cottrell,  flinn.  Gale,  Jones,  Mathews, 
Millikan,  Bansome,  Seashore,  Vaughan,  and  Yerkes. 

PUBLICATIONS. 

From  June  30,  1021  to  July  1,  1922,  6,067  copies  of  the 
issues  in  the  bulletin  series  of  the  council  and  10,376  copies  of 
of  the  reprint  and  circular  series  were  distributed.  iVom  the  be- 
ginning to  the  present  the  total  number  of  copies  of  bulletins  dis- 
tributed is  27,200  and  ol  the  reprints  and  dreulars  30,842.  The 
receipts  for  subscriptions  to  the  bulletin  and  sq>arate  sales  of  bulleta 
and  numbers  in  the  reprint  and  circular  series  for  the  year  totaled 
$1,761.08. 

The  following  in  each  series  have  been  issued  or  have  gone  to  ptess 
since  June  30,  1921:    - 

BULLBTIN  OF  THB  NATIONAL  RbSBABCH  OoUNGIL. 
TOLUMB  2. 

No.  18.  The  refleftrch  activitieB  ol  departmentB  of  the  State  govenuneat  of  OslifoRin 
in  reUttion  to  the  movemept  for  reOTganiwition.  By  James  R.  Dougkui.  Juba,  192L 
Pages,  46.    Price,  60  cents. 

No.  14.  A  general  survey  of  the  present  status  of  the  atomic  atnictare  pioblfla. 
Report  of  the  committee  on  atomic  structure  of  the  National  Research  CounciL    By 
David  L.  Webster  and  Leigh  Page.    July,  1921.    Pages,  61.    Price,  75  cents. 
.    No.  15.  A  list  of  seismologic  stotionB  of  the  world.    ConQ^iled  by  Hairy  O.  Woad. 
July,  1921.    Pages,  142.    Price,  |2. 
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VOLUIOB  S. 

No.  16.  Reeeaich  laboratories  in  industrial  establishments  of  the  United  States, 
nduding  consulting  research  laboratories.  Originally  corniced  by  Alfred  D.  FUnn; 
revised  and  enlarged  by  Ruth  Cobb.    December,  1921.    Pages,  135.    Price,  $2. 

No.  17.  Scientific  papers  presented  before  the  Ammcan  Geophysical  Union  at  its 
lecond  annual  meeting.    February,  1922.    Pages,  108.    Price,  $1.50. 

No.  18.  Theories  of  magnetism.  By  members  of  the  committee  on  theoiiee  of 
nagnetism.    August,  1922.    Pages,  261.    Price,  $3. 

YOLtrnis  4.  ^ 

No.  19.  Celestial  mechanics.  Report  of  the  committee  on  celestial  mechanics  of 
lie  National  Research  Council.    (In  press.) 

No.  20.  Secondary  radiations  product  by  X-rays  and  some  of  their  applications  to 
;>hyaical  problems.    By  Arthur  H.  Compton.    (In  press.) 

No.  21.  Electrodynamics  of  moving  media.  Report  of  the  committee  on  electro- 
iynamics  of  moving  media.    (In  press.) 

No.  22.  The  present  status  of  visual  science.  By  Leonard  Thompson  Troland. 
In  press.) 

No.  23.  Certain  problems  in  acoustics.  By  members  of  the  committee  on  acoustics 
di  the  National  Research  Council.    (In  press.) 

No.  24.  Algebraic  numbers.  Report  of  the  committee  on  algebraic  numbers  of 
the  National  Research  Council.    (In  press.) 

No.  25.  Celestial  mechanics.  Appendix  to  the  report  of  the  committee  on  celes- 
tial mechanics.    (In  press.) 

No.  26.  Report  of  the  conmiittee  on  Imninescence.  By  members  of  the  committee 
WL  luminescence.    (In  press.) 

Reprint  and  CmcuLAB  Sbbibs  of  the  National  Rbseaboh  CouncHt. 

No.  13.  Research  problems  in  colloid  chemistry.  By  Wilder  D.  Bancroft  June, 
Ld21.    Pages,  54.    Price,.  50  cents. 

No.  15.  Researches  on  modem  brisant  nitro  explosives.  By  C.  F.  van  Duin  and 
B.  0.  Roeters  van  Lennep.  Translated  by  Charles  E.  Munroe.  October,  1921. 
Pages,  35.    Price,  50  cents. 

No.  18.  Industrial  benefits  of  research.  By  Charles  L.  Reese  and  A.  J.  Wadhams. 
August,  1921.    Pages,  14.    Price,  25  cents. 

No.  19.  The  university  and  research.  By  Vernon  Kellogg.  August,  1921.  Pagee, 
10.    Price,  15  cents. 

No.  20.  Libraries  in  the  District  of  Columbia.  By  W.  I.  Swanton.  September 
1921.    Pages,  19.    Price,  25  cents. 

No.  21.  Scientific  abstracting.  By  Gordon  S.  Fulcher.  December,  1921.  Pages, 
15.    Price,  20  cents. 

No.  22.  The  Natumal  Research  Council.  Its  services  for  mining  and  metallurgy. 
By  Alfred  D.  Flinn.    November,  1921.    Pages,  7.    Price,  20  cents. 

No.  23.  American  research  chemicals.  By  Clarence  J.  West.  September,  1921. 
Pages,  28.    Price,  50  cents. 

No.  24.  Organomagneaiimi  compounds  in  synthetic  chemistry.  A  bibliography  of 
the  Qrignard  reaction,  1900-1921.  By  Clarence  J.  West  and  Henry  Gilman.  (In 
press.) 

No.  25.  A  XNutial  list  of  the  publications  of  the  National  Research  Council  to  Jan- 
uary 1, 1922.    February,  1922.    Pages,  15.    Price,  25  cents. 

No.  26.  Doctorates  conferred  in  the  sciences  by  American  universities  in  1921 .  Com- 
piled by  Callie  Hull  and  Clarence  J.  West.  March,  1922.  Pages,  20.  Price,  20 
cents. 
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No.  27.  Li0t  of  manuBcript  bibliographies  in  geology  and  geograidiy.  By  Homer 
P.  Little.    February,  1922.    Pages,  17.    Price,  25  cents. 

No.  28.  Investment  in  chemical  education  in  the  United  States.  Compfled  by 
Ca!He  Hull  and  Clarence  J.  West.    March,  1922.    Plages,  3.    Price,  15  centa. 

No.  29.  Distribution  of  leliowships  and  scholarships  between  the  arts  and  sciencee. 
Compiled  by  CaUie  Hull  and  aarence  J.  West.  April,  1922.  Pages,  5.  Price,  15 
cents. 

No.  30.  First  report  of  the  committee  on  contact  catalysis.  By  Wilder  D.  Bancn^ 
chairman,  in  collaboration  with  the  other  members  of  ^e  committee.     (In  press.) 

No.  31.  The  status  of  **clinical*'  psychology.  By  F.  L.  Wells.  January,  192. 
Pages,  12.    Price,  20  cents. 

No.  32.  Moments  and  stresses  in  slabs.  By  H.  Itf.  Westeigaard  and  W.  A.  Shter. 
April,  1922.    Pages,  124.    Price,  $1. 

No.  33.  Informational  needis  in  science  and  technology.  By  Charles  L.  Reese. 
May,  1922.    Pages,  10.    Price,  20  cents. 

No.  34.  Indexing  of  scientific  articles.    By  Gordon  S.  Fulcher.  *  (In  press.) 

No.  35.  American  research  chemicals.  First  revision.  By  Clarence  J.  West. 
May,  1922.    Pages,  37.    Price,  50  cents. 

No.  36.  List  of  manuscript  bibliographies  in  chemistry  and  chemical  techndogy. 
By  Clarence  J.  West.    (In  press.) 

No.  37.  Recent  geographical  work  in  Europe.    By  W.  L.  G.  Joerg.     (In  preaB.1 

The  council  issued  during  the  year  the  foUowing  miscellaneous 
publications: 

Organization  and  members,  1921-22. 

The  executive  committee  on*natural  resources.  By  John  M.  Clarke,  Henry  S. 
Graves,  and  Barrington  Moore.  Reprinted  from  Science,  N.  S.,  volume  53,  No.  13&1, 
pages  550-552,  June  17, 1921. 

The  obligation  of  the  State  toward  scientific  research.  By  James  Boi^iaiul  AngelL 
Reprinted  from  the  Centennial  Memorial  Volume  of  Indiana  University.    July,  1921. 

Science  and  national  progress.  Reprinted  from  Scientific  American  Monthly, 
July,  1921.  What  do  you  know  about  diatoms?  By  H.  P.  Little.  A  national  inior- 
mation  service  for  science  and  technology.    By  Ruth  Cobb. 

Science  and  national  progress.  Reprinted  from  Scientific  American  Mon^y, 
August,  1921.    Ballodns,  helium  gas,  and  the  age  of  the  earth.    By  Homer  P.  little. 

A  more  definite  statement  of  the  highway  research  work.  By  W.  K.  Hatt.  Re- 
printed from  Automotive  Industries,  August  11, 1921. 

The  rdle  of  research  in  waste  elimination.  By  Harrison  E.  Howe.  From  Chemical 
and  Metalliirgical  Engineering,  August  31, 1921. 

Science  and  national  progre^.  Reprinted  from  Scientific  American  Montfaij, 
October,  1921.  Topographic  maps:  What  diey  are,  who  uses  them,  and  how.  By 
Homer  P.  Little. 

Preservation  of  natural  conditions.  By  tte  Ecologici^  Society  of  America.  Re- 
printed for  the  committee  with  the  aid  of  t^e "National  Research  Council.  November, 
1921. 

A  problem  in  the  education  of  college  students  of  superior  ability.  By  Geofge 
Walter  Stewart.    Reprinted  from  School  and  Soldety,  November  19,  1921. 

The  National  Research  Council.  By  Vernon  Kellogg.  Reprinted  from  the  Edu- 
cational Review,  volume  62,  No.  5,,  December,  1921. 

Geology  as  a  profession.  By  H.  P.  Little.  Reprinted  fronfi  Science,  N.  S.,  voluiBe 
54,  No.  1408,  pages  619-622,  December  23, 192L  • 

Zoological  research  as  a  career.  By  C.  £.  McClung.  Reprinted  from  Science, 
N.  S.,  volume  54,  No.  1408,  pages  617-619,  l)ecember  23,  1921. 
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Botfeftrck  in  t)ie  field  ol  agriculture.  By  A«  F.  Wooda  Rei^n&ted  fiDm  Bcksnce, 
January  20,  1922,  vcJume  55,  No.  1412. 

Reeearch  in  civil  engineering  as  a  career.  By  Alfred  D.  Flinn.  JEleprinted  from 
Engineering  News-Hecord,  January  26, 1^22. 

AntSiropology  ad  a  career.  By  Cla^rk  WisBler.  Reprinted  from  the  Indiana  tJni- 
venity  Alumni  Quarterly  ,^January,  1922. 

The  reeearch  inlormatioi^  service  of  the  National  Reaeareh  Council,  Fehmary,  1922. 

Opportunities  for  a  reeearch  career  in  medical  science.  By  Geoige  W*  McCoy. 
Imprinted  from  the  Journal  of  the  American  Medical  Association,  February  18, 
1922,  vohime  78,  pages  533  and  534. 

The  field  for  chemists.  By  ^TVilder  D.  Bancroft.  Reprinted  from  the  Jounial  of 
Industiial  and  Gngineedng  Chemistry,  volume  14,  No.  2,  FelMniary,  1922. 

Destructi(m  of  piling  in  water-front  structuzes:  Its  prervention.  By  oonunittee 
on  marine  piling  investigations  of  the  National  Research  Council,  February,  1922* 

The  explosibility  of  ammonium  nitrate.  By  Charles  £.  Munroe,  chairman  com- 
mittee on  the  investigation  of  the  explosibility  of  ammonimn  compounds.  National 
Reeeaidi  Council.  Reprinted  from  Chemical  and  Metalliugical  Engineering,  vol- 
ume 26,  No«  12,  Mafch  22, 1§22. 

Sectionii^  cliiases  on  ^  basis  of  ability.  By  C.  B.  Seashore*  Repzintod  from 
School  and  Society,  April  1, 1922,  volume  15,  page  353. 

Geography  as  a  profession.  By  H.  P.  Little.  Reprinted  from  Science,  volume 
56,  No.  1423,  April  7, 1922. 

Ft3^cbology  as  a  career.  By  C^  £.  Beadiore.  Reprinted  from  Science,  volume 
bb,  JSo.  1424»  Apiil  14, 1922. 

FELLOWSHIPS. 

Tlie  administration  of  scientific  fellowships  by  the  council  has 
assumed  very  large  proportions.  In  additi6n*  to  $500,000,  to  be 
expended  over  a  period  of  five  years,  provided  by  the  Rockefeller 
Foxmdation  as  from  the  middle  of  1919  for  research  fellowships  in 
physics  and  chemistry,  the  coimcil  has  now  been  intrusted  with  the 
sdininistration  of  $500,000  more  by  the  Rockefeller  Foimdation 
and  General  Education  Board,  acting  jointly,  for  fellowships  in  medi- 
cine, and  with  $17,500  more  from  certain  companies  interested  in 
diemical  industry  for  feUowships  in  the  relations  of  chemical  products 
to  agriculture. 

There  were  on  June  30,  1922,  18  fellowships  in  physics,  28  in 
ch^nistry,  and  13  in  medicine.  The  medical  fellowships  are  admin- 
istered, as  are  the  fellowships  in  physics  and  chemistry,  by  a  special 
board  appointed  by  the  counpil  of  men  of  recognized  eminence 
in  their  scientific  fields.  The  board  for  the  medical  fellowships  is 
as  follows:  David  L.  Edsall,  professor  of  medicine  and  dean  of  the 
medical  school^  Harvard  UniveiBity;  Joseph  Erlanger,  professor  of 
physiplogy,  school  o(  medicine,  Waahington  University,  St.  Louis; 
G.  Carl  Huber,  professor  ai  ajButtomy  and  director  of  anatomic 
laboratory.  University  of  Michigan  ;:E.  O.  Jordan,  professor  of 
bacteriology.  University  of  Chicago;  Dean  Lewis,  profesror  of  surgery, 
Bush  Medical  School,  Chicago;  W.  G.  MaeCattum,   profeesor  of 
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pathology  and  bacteriology,  Johns  Hopkins  Uniyersity;  Lafayetle 
Mendel,  professor  of  physiological  chemistry,  Yale  University; 
W.  W.  Palmer,  professw  of  medicine,  Columbia  University;  and 
the  chairman  of  Uie  division  of  medical  sciences  of  the  Nati<»ial 
Research  Council,  chairman  ex  officio. 

The  board  for  the  administration  of  the  fellowships  in  physics 
and  chemistry  is  as  follows:  Simon  Flexner,  chairman,  director  of 
research  laboratories.  Rockefeller  Institute  for  Medical  Reseut^, 
Sixty-sixth  Street  and  Avenue  A,  New  Yojk  City;  George  E.  Hale,  di- 
rector, Mount  WilsiMi  Observatory,  Carnegie  Institution  of  Washington, 
Pasadoia,  Calif.;  John  Johnston,  Sterling  professor  of  chemistry, Tale 
University,  New  Haven,  Conn.;  Elmer  P.  Eohler,  professor  of  chem- 
istry, Harvard  University,  Cambridge,  Mass. ;  R.  A.  Millikan,  director 
Norman  Bridge  Laboratory  of  Physics,  California  Institute  of  Tech- 
nology, Pasadena,  Calif.;  Augustus  Trowbridge,  professcn*  of  physics, 
Princeton  University,  Princeton,  N.  J.  Ex  <^cio:  E.  W.  Washbnni, 
chairman,  division  of  chemistry  and  chemical  technology.  National 
Research  Council;  William  Duane,  chairman,  division  of  pliysical 
sciences.  National  Researdi  Council.  Dr.  W.  £•  Tisdale,  aecretarj 
of  the  division  of  physical  sciences,  National  Research  Cooncil,  acts 
as  executive  secretary  for  the  board. 

The  Texas  Oulf  Sulphur  Co.  has  appropriated  a  sum  of  $10,000 
for  the  support  during  the  fiscal  year  1922-23  of  fellowslups  to  be 
established  under  the  division  of  biology  and  agriculture  of  the  Na- 
tional Research  Council  for  f imdamental  research  in  the  agricultoral 
applications  of  sulphur.  In  accepting  the  appropriation  the  National 
Research  Coimcil  has  reserved  the  right  to  publish,  without  restric- 
tion, the  results  obtained  under  these  fellowships.  The  fellowships 
are  administered  by  a  special  committee  op^titing  imder  tiie  divisioo 
of  biology  and  agriculture. 

A  smn  amoimting  to  $2,000  annually  has  been  made  arailaUe 
during  the  1920-21,  1921-22,  and  1922-23  by  Mr.  Julius  Rosenwaki, 
of  Chicago,  for  the  purpose  of  developing  scientific  men  amcmg  the 
Negro  race  in  America.  This  fellowship  has  been  awarded  to  Mr.  £. 
E.  Just,  of  Howard  University,  Washington,  D.  C. 

fbderahon  op  biological  sogibties. 

An  important  movement  to  federate  the  American  bicdogical 
organizations  which  are  of  a  researdi  character  and  which  are  es- 
sentially naticmal  in  scope  (without  destruction  or  constraining 
modificaticm  of  the  individual  organizations)  has  been  sp<msored  by 
the  council.  Ibere  are  nearly  a  score  of  these  national  biologicd 
societies,  with  a  total  membership  of  over  6,000,  almost  wholly  Tm- 
correlated,  yet  the  plain  present  tendency  of  work  in  biologic^ 
science  is  toward  a  breaking  down  of  the  artificial  boundaries  thrown 
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up  about  each  of  the  special  fields  of  bi(d<^y  represented  by  these 
▼ariotiB  societies.  The  students  of  genetics,  for  example,  are  equally 
interested  in  woris:  done  with  plants  and  with  animals. 

To  the  end  of  dereloping  a  correlation  among  these  societies  an  infor- 
mal conference  of  representatives  of  the  council's  division  of  biology  and 
agriculture  and  representatives  of  some  of  these  leading  societies  and 
of  the  biological  sections  of  the  American  Association  for  the  Advance- 
ment of  Science  was  held  at  Toronto  in  December,  1921  (at  the  time 
of  the  meetings  of  the  American  association  and  several  of  the  bio- 
Ic^cal  societies),  at  which  it  was  decided  to  hold  later  a  formal  con- 
feirence.  Ihis  second  conference  was  held  in  the  council's  rooms  in 
Wariiington  in  April,  1922.  It  was  participated  in  by  accredited 
representatives  of  18  national  biological  societies,  representatives  of 
Sections  F,  O,  N,  and  O  of  the  American  Association  for  the  Advance- 
ment of  Science  and  representatives  of  the  council's  division  of  bi- 
ology and  agriculture.  A  general  agreement  as  to  the  high  desir- 
ability of  forming  such  federation  of  these  various  national  agencies 
for  the  promotion  of  biological  science  was  reached  and  an  executive 
coDomittee  to  draft  a  constitution  and  by-laws  for  the  proposed 
federation  appointed. 

It  was  also  agreed  that  perhaps  the  most  important  present 
special  service  the  federation  could  serve  was  the  promotion  of 
more  adequate  means  of  publication  than  now  exist  and,  especially, 
means  of  providing  for  a  comprehensive  biological  abstracting  journal. 
A  special  joint  committee  representing  the  division  of  biology  and 
agriculture  of  the  council  on  the  one  hand  and  the  f  ederaJtion  on  the 
other  was  set  up.  This  committee  is  to  study  the  whole  question 
of  biological  publications  and  report  the  results  of  its  study,  with 
recommendations  for  action. 

CONCOJUM  BIBIJOQBAPHICUH. 

Representing  both  the  coxmcil  and  the  Rockefeller  Foimdation,  the 
permanent  secretary  of  the  council  made  a  detailed  investigation  in 
Zurich. during  the  sxmuner  of  1921  of  the  status  of  the  Conciliimi 
Bibliographicum,  an  oi^anization  foimded  and  largely  maintained 
by  the  activities  of  an  American,  Dr.  Herbert  Haviland  Field,  as  an 
international  institution  of  scientific  bibliography.  Because  of  the 
difficulties  produced  by  the  war  and  the  later  sudden  death  of  Doctor 
Field  in  April,  1921,  the  Concilium,  which  had  been  performing  a 
bibiliographic  service  of  much  usefulness  to  zoologists,  anatomists, 
physiologists,  and  general  biologists,  foimd  itself  threatened  with 
etoiplete  collapse.  It  had  contracted  debts  for  the  payment  of  which 
no  resources  except  its  building,  technical  equipment,  and  stock  of 
bibliographic  cards  were  avmlable.  The  use  of  these  resources  wotdd 
have  destroyed  the  institution. 
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As  a  result  of  the  e^aoAiliatiou  atul  repo^  of  the  permanQnt  secne- 
tary ,  the  coiuiGil  adopted  a  pkn  for  the  re^abiUtation  of  the  Conciliioi 
outlined  in  the  report,  which  invdiyed  an  arrangement  as  to  coatroi 
of  the  Coneilium  jointly  hy  the  eoimcdl  and  the  Swiss  Societj  d 
Natural  Sciences  until  some  more  uriddy  representative  intematioDil 
organization  ooxdd  take  it  over>  and  an  appeal  to  the  Rock^eUer 
Founda^on  for  an  appropriation  sufficient  to  clear  off  the  outstsiidiDg 
obligations  of  the  Ccmcilium,  return  to  the  widow  of  Doctor  Field  & 
small  part,  at  least,  of  the  money  advan/Q^d  to  the  CotHnlimn  froni 
Doctor  Field's  private  funds,  and  assist  in  the  current  expaiseB  of 
the  institution  during  five  years,  at  the  end  of  which  time  it  ia  hoped 
the  Conciliiun  may  be  self  sustaining  or  internationally  subT^itkimL 

In  conformity  wi£h  the  recommendations  of  the  council  the  Boeke- 
fdler  Foundation  has  appropriated  to  the  council  S85,00Q  to  be 
expended  under  the  gen^ul  chrection  of  the  council  for  the  pnrpoBes 
abpv^  stated.  Qf  this  money,  tl^,000  is  to  meet  the  obligatioos 
already  incurred  by  the  council  and  the  r^oaainder  ($70,000)  is  to  be 
devoted  to  current  expwses  through  five  years. 

By  arrangement  with  the  Swiss. Society  of  Natural  Sciences  (he 
immediate  management  of  the  ConciUum  is  veeted  in  a  director, 
working  imder  the  general  control  of  a  joint  commission  consistmg 
of  one  m/ember,  representing  the  Swiss  socnety,  and  one  r^H^eentmg 
the  council.  Dr.  J.  Strohl,  of  the  Umveraity  ot  Zurich,  and  formeri? 
chief  technical  assistant  in  the  Co^acalium,  has  been  named  as  director 
and  commission  representative,  of  the  Swiss  society  and  VeraoD 
Kellogg  as.  ccmmiiisaion  represen^ive  of.  the  cpunciL  A  special  com- 
mittee of  the  coimcil  on  Concilixun  Bibliographicum  matters  has  been 
appointed,  with  the  following  miembexB;  Vernon  Kellogg,  chairman: 
L.  R.  Jones,  professor  of  plant  pathology,  University  of  WisccHisiD; 
R.  M.  Yerkes,  chairman,  research  information  service.  National 
Research  Council;  a!nd  J.  R.  Schramni,  executive  secretary,  divisicMi 
of  biology  and  agriculture,  National  Research  Council. 

Iij  order  that  this  committee  and  its  representative  on  the  joml 
managing  commission  might  have  competent  advice  as  to  the  desires 
of  American  biologists  and  librarians,  who  constitute  one-third  of 
all  the  subscribers  to  the  bitliogri^phic  cards  issued  by  the  Concilium, 
concerning  the  future  activities  of  the  Concilium,  a  conference  of 
representative  American  biologists  and  librarians  was  held  in  tie 
council  rooms  on  April  24,  1922. 

PERSONNEL  RESEARCH  FEDERATION. 

The  Personnel  Research  Pederation,  organized  as  a  result  id 
confwcffices  held  in  the  council's  ropm^  in  November^  *  1920,  aod 
March,  1021,  held  its.  first  annnal  meeticig  in  the  council's  rooms  in 
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November  21,  1921.  The  meeting  was  well  att^ided,  rich  in  valu- 
able papers,  and  stimulating  in  its  discussions.  A  committee  was 
appointed  to  act  on  a  proposition  for  establishing  a  journal.  An 
acceptable  contract  having  he&ot  made  with  publishers  and  an 
editorifd  board  created,  the  first  issue  of  the  monthly,  The  Journal 
of  Personnel  Beeeardi,  i^peared  in  May,  1022.  Mr.  Leonard  Outh- 
waite  is  the  editor  in  chief.  Dr.  Beardsley  Ruml  served  the  Feder- 
ation as  director  from  spring  to  fall  of  1921 ;  Mr.  Outhwaite  succeeded 
Dr.  Ruml. 

Without  special  effort,  the  Federation  has  made  substantial  gains 
in  its  memb^iship,  which  now  includes  organizations  engaged  in 
personnel  research,  universities,  governmental  departments,  the 
American  Federation  of  Labor,  and  individuals. 

ITie  officers  of  the  Personnel  Research  Federation  are:.  Chairman, 
Robert  M.  Yerkes;  vice  chairman,  Samuel  Gompers;  secretary,  Alfred 
D.  Flinn;  treasurer,  Robert  W.  Bruere. 

At  the  annual  meeting  the  chairman  in  his  address  outlined  the 
purposes  of  personnel  activities  and  research  and  spoke  of  changes  in 
work  and  workOTs  resulting  therefrom  as  industry  developed.  Other 
papers  were: 

''Baflic  experiments  in  vocational  guidance,"  C.  S.  Yoakum;  ''An  experimental 
study  on  retardation  in  relation  to  satisfaction  on  the  job  in  a  metal  manufacturing 
plant,"  Joseph  W.  Hayes;  ''Methods  and  results  in  selection  of  students  for  engineer- 
ing tndning,"  L.  L.  IliurBtone;  "Posture in  occupations  as  related  to  health,"  L.  R. 
Thompaon;  "Detonaixiation  of  carixm  monoxide  in  the  blood  and  its  effects  on  the 
w(»ker,"  R.  R.  Sayers;  "Problems  of  personnel  research  of  interest  to  oiganized 
labor,"  Samuel  Gompeis;  "Difficulties  encountered  in  a  cause-of-leaving  research/' 
Miss  Anna  Bezanson. 

The  office  of  the  Federation  is  in  the  Engineering  Societies  Building, 
29  West  Thirty-ninth  Street,  New  York,  by  courtesy  of  the  Engi- 
neeriog  Foundation. 

SCnSNGE  SBBYIOB. 

Science  Service,  established  in  April,  1921,  under  the  joint  auspices 
of  the  coimcil,  the  National  Academy  of  Sciences,  and  the  American 
Association  for  the  Advancement  of  Science,  has  made  rapid  progress 
in  its  work  in  the  popularization  of  science.  It  has  been  aided  by  an 
annual  subvention  of  $30,000  from  Mr.  E.  W.  Scripps,  of  Cindnnati, 
Ohio,  and  has  had  during  the  past  year  an  income  from  sales  of  its 
scientific  articles  and  news  notes  of  about  $20,000  for  the  same  jear^ 

It  maintains  a  weekly  (soon  to  be  converted  into  a  daily)  Science 
News  Bulletin  which  is  subscribed  for  by  about  40  newspapers, 
mostly  of  large  circulation,  and  a  special  feature  service  subscribed 
for  by  a  similar  number  of  newspapers.  It  has  provided,  during  the 
year,  numerous  articles,  long  and  short,  for  standard  magazines,  has 
26865**— S.  Doc.  285, 67-4 4 


Digitized  by 


Google 


36        ANNUAL.  REPORT  NATIONAL  ACADEMY  OF  SCIENCES,   1922, 

arranged  for  the  publication  of  a  numb^  of  popular  scientific  boob, 
has  issued  a  motion  picture  on  a  timel}^  sdentific  subject,  and  has, 
especially  in  the  person  of  its  editor,  Dr.  E.  E.  Slosson,  provided 
numerous  popular  scientific  lectures.  Science  Service  is  helping  fiD 
the  need  in  America  of  a  means  of  disseminating  authraitic  scientific 
information  and  news  in  understandable  and  interesting  form. 

AMERICAN       SOIENTIFIO       LITERATURE       FOR       RUSSIAN        SCISNXIFIC 

INSTTTUTIONS. 

An  American  committee  to  aid  Russian  scientists  consisting  of 
Vernon  Kellogg,  chairman;  and  Messrs.  L.  O.  Howard,  Chief,  United 
States  Bureau  of  Entomology;  David  White,  Chief  Greologist,  United 
States  Oeolc^cal  Survey;  and  Raphael  Zon,  forest  economist.  United 
States  Forest  Service,  all  members  of  the  coundl,  but  not  acting  as 
an  official  coimcil  committee,  was  formed  in  the  spring  of  1922. 
This  committee  issued  an  appeal  to  American  scientific  men,  oigam- 
zations,  and  publishing  houses  for  gifts  of  American  scientific  boob, 
journals,  and  papers  issued  since  January  1,  1915,  to  be  distributed 
free  to  Russian  universities  and  investigators,  .who  had  received 
practically  no  American  scientific  publications  issued  since  the 
beginning  of  the  war. 

The  committee  was  able  to  arrange  for  the  generous  cooperation 
with  it  of  the  American  Relief  Administration,  under  the  chairman- 
ship of  Hon.  Herbert  Hoover,  which  offered  to  undertake  the  recapi 
and  proper  packing  in  New  York  of  all  material  contributed  and 
to  provide  for  the  free  transportation  of  the  material  overseas  and 
into  Russia  (Moscow).  '  The  administration  also  gave  the  use  of  the 
services  of  its  American  agents  scattered  through  Russia  to  help  as- 
sure a  safe  and  proper  distribution  of  the  material  sent  over.  A 
special  Russian  committee  of  eminent  scientific  men,  principal  uni- 
versities, the  academy  of  science,  and  other  major  scientific  organi- 
zations was  set  up  in  Moscow  to  assist  in  the  distribution. 

A  widespread  and  generous  response  was  made  by  American 
Government  and  State  scientific  bureaus,  experiment  stations^ 
scientific  societies,  university  presses,  and  other  publishers  of  scientific 
books  and  journals  and  by  individuals  to  the  appeal  of  the  conunitt€€, 
which  has  enabled  the  committee  to  collect  and  send  to  Moscow, 
about  twelve  tons  of  scientific  books,  journals,  and  papers,  all  issued 
since  January  1,  1915,  and,  mostly,  of  undoubted  value  to  Russian 
scientific  investigators  and  teachers. 


Digitized  by 


Google 


BBPOBT  NATIONAL.  BESEAKCH  COUNCIL.  37 

BEPOBTS  OF  DIVISIONS. 
DIVISION  OF  FEDBBAL  BELATION8. 

[Chablbs  D.  Walcott,  Chairman.] 
(For  list  of  members  see  Appendix  A.) 

The  activities  of  the  division  of  Federal  relations  during  the  past 
^ear  have  been  chiefly  confined  to  those  of  the  committee  on  scope 
>f  Government  service.  Because  of  the  resignation  of  Dr.  C.  L. 
Usberg,  chairman  of  this  committee,  from  the  United  States  Bureau 
)f  Chemistry  and  his  removal  to  CiJifomia  and  consequent  resigna- 
tion of  the  chairmanship  of  the  committee,  Dr.  H.  Foster  Bain. 
Wrector  of  the  Bureau  of  Mines,  was  made  chairman  in  his  stead. 
i  report  by  this  committee  is  under  process  of  preparation.  Dr.  Bain 
las  held  numerous  conferences  with  various  representatives  of 
jrovemment  scientific  bureaus  in  connection  with  the  preparation  of 
ihis  report. 

The  division  as  it  stands  has  as  members  representatives  from 
jrovemment  departments  and  biu*eaus  as  foUows: 

Department  of  State:  Consular  Service. 
!)epartment  of  Treasury:  Public  Health  Service. 
Department  of  War: 

General  Stafi. 

Military  Intelligence  Division. 

Coast  Artillery. 

Medical  Corps. 

Engineer  Corps. 

Ordnance  Department. 

Signal  Corps. 

Air  Service. 

Chemical  Warfare  Service. 
)epartment  of  Justice. 
^O0t  Ofi&ce  Department. 
>epartment  of  Navy: 

Intelligence  Division. 

Bureau  of  Navigation. 

Bureau* of  Yards  and  Docks. 

Bureau  of  Ordnance. 

Bureau  of  Construction  and  Repair. 

Bureau  of  Steam  Engineering. 

Bureau  of  Medicine  and  Surgery. 
Department  of  the  Interior: 

Patent  Office. 

Geological  Survey. 

Reclamation  Service. 

Bureau  of  Education. 

Bureau  of  Mines. 
>epartment  of  Agriculture: 

Weather  Bureau. 

Forest  Service. 
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Department  of  Agriculture — Contmued. 

Bureau  of  Animal  Industry. 

Bureau  of  Plant  Induo^. 

Bureau  of  Chemistry. 

Bureau  of  Soils. 

Bureau  of  Entomology. 

Bureau  of  Biological  Survey. 

Bureau  ol  Public  Roads. 
Department  of  Labor:  Bureau  of  Labor  Statistics. 
Department  of  Commerce: 

Coast  and  Geodetic  Siirvey. 

Bureau  of  Standards. 

Bureau  of  Fisheries. 

Bureau  of  the  Census. 

Bureau  of  Lighthouses. 
Smithsonian  Institution. 

DIVIBION  OF  TOBBiaH  BBLATIOHS. 

[R.  A.  MniLiKANy  Chairman.] 
(For  list  of  members,  see  Appendix  A.) 

The  annual  meeting  of  the  division  was  held  in  Washington  on 
April  21,  1922.  At  this  meeting  reports  were  presented  from  the 
American  sections  of  the  following  international  scientific  organiza- 
tions with  which  the  council  has  affiliations  by  representatives  of 
these  sections  as  named: 

International  Astronomical  Union:  Joel  Stebbins,  professor  of  astroixHny,  XJiii- 
venity  of  Illinois. 

American  Geophysical  Union:  W.  J.  Humphreys,  professor  of  meteoiologicsl 
physics,  United  States  Weather  Bureau. 

International  Union  of  Pure  and  Applied  Chemistry:  F.  G.  Cottrell,  chainBaiu 
division  of  chraustry  and  chemical  technology  i  National  Research  CouncU. 

International  Mathematical  Union:  L.  £.  Dickson,  professor  of  mathemattce. 
University  of  Chica^. 

International  Union  of  Scientific  Radio-Telegraphy:  L.  W.  Austin,  head  of  United 
States  Naval  Radio  Research  Laboratory. 

International  Bureau  of  Weights  and  Measures:  S.  W.  Stratton,  Director,  United 
States  Bureau  of  Standards. 

International  Commission  on  Illumination:  E.  P.  Hyde,  director,  Nela  Researd 
Laboratory,  General  Electric  Co.,  Cleveland,  Ohio. 

International  Electro-Technical  Commission:  C.  0.  Mailloux,  president.  United 
States  National  Committee,  111  Fifth  Avenue,  New  York. 

DELEGATES  TO  1922  MEETINGS  OF  INTERNATIONAL  RESEARCH   dOWSOl 
AND  AFFTTJATED  UNIONS. 

The  following  dd^ates  were  accredited  by  the  council  to  meetings 
as  indicated,  of  the  International  Research  Council  and  affiliate 
unions;  as  follows: 
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INTERNATIONAL  RESEABCH  COUNCIL,   BBUSSEI^,  JULY  26. 

Jamee  H.  Breasted,  professor  of  Egyptology  and  oriental  history,  Univeimty  of 
Chicago. 

George  B.  Hale,  director,  Mount  \Wlson  Observatory,  Pasadena. 

Robert  A.  MilHkan,  director,  Noiman  Bridge  laboratory  of  physics,  Oalifomia  Insti- 
tute of  Technology. 

Augustus  Trowbridge,  professor  of  physics,  Princeton  University. 

INTSSNATIONAL  ASTRONOMICAL  UNION,   HOME,  HAY  S. 

R.  G.  Aitken,  astronomer.  Lick  Observatory,  University  of  California. 

L.  A.  Bauer,  director,  DeiMurtment  of  Terrestrial  Magnetism,  Carnegie  Institution  of 
Washington. 

William  Bowie,  chief,  division  of  geodesy,  United  States  Ooast  and  Geodetic  Survey. 

H.  D.  Curtis,  director,  Allegheny  Observatory,  University  of  Pittsburgh. 

Edward  Kasner,  professor  of  mathematics,  Columbia  University. 

O.  J.  Lee,  astronomer,  Yerkes  Observatory,  University  of  Chicago. 

Frank  B.  Littell,  astronomer.  United  States  Naval  Observatory. 

Henry  N.  RtBasell,  professor  of  astronomy  and  director  of  observatory,  Princeton 
Univttaty. 

John  A.  MOler,  director,  Sproul  Observatory,  Swarthmore  Cdlege. 

C.  E.  St.  John,  astronomer.  Mount  Wilson  Observatory. 

Frank  Schlesinger,  director  of  observatory,  Yale  University. 

F.  H.  Seares,  astronomer.  Mount  Wilson  Observatory. 
Harlow  Shapley,  astronomer.  Harvard  Collie  Observatory. 

INTERNATIONAL  GEODETIC  AND   GEOPHYSICAL  UNION,  ROME,  MAY  2. 

L.  A.  Bauer,  director,  department  d  terrestrial  magnetism,  Carnegie  Institution  of 
Washington. 
\^^lliam  Bowie,  chief,  division  of  geodesy,  United  States  Coast  and  Geodetic  Survey. 
H.  H.  Kimball,  meteorologist,  United  States  Weather  Bureau  . 

G.  W.  Littlehales,  hydrographic  engineer,  United  States  Hydrographic  Office. 
Hairy  Fielding  Reid,  professor  <^  dynamical  geology  and  geography,  Johns  Hopkins 

Jniveralty. 

Frank  Schlesinger,  director -of  observatory,  Yale  University. 

H.  S.  Washington,  petrologist.  Geophysical  Laboratory,  Carnegie  Institution  of 
Washington. 

INTERNATIONAL  UNION  OP  PURE  AND  APPUED  CQEMI8TRY,   LYONS,  JUNE  28. 

Edward  Bartow,  head  department  of  ch^nistry.  University  of  Iowa. 
E.  S.  Chapin,  American  representative.  Textile  Alliance,  Paris. 
K.  B.  Moore,  chief  chemist,  United  States  Bureau  of  Mines. 
Charles  L.  Parsons,  secretary,  American  Chemical  Society. 
E.  W.  Wadibum,  professor  of  ceramic  engineering,  University  of  Illinois. 
H.  8.  Washington,  petrologist,  Geophysical  Laboratory,  Carnegie  Institution  of 
Taahington. 

INTERNATIONAL   UNION   OP   SCIENTIFIC   RADIO-TELEGRAPHY,   BRUSSELS,  JULY  34. 

E.  F.  W.  Alexanderson,  General  Electric  Co. 

L.  W.  Austin,  head  of  United  States  Naval  Radio  Research  Laboratory. 

A.  E.  Kennelly,  professor  of  electrical  engineering.  Harvard  University. 
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INTBBNATIONAL  OBOLOQICAL  CONGRBSS,   BBUSSBLS,   AUGUST  10. 

E.  B.  MttthewB,  profeasor  of  minendogy  and  petrography,  Johns  Hopkins  Univenity. 

The  council  made  appropriations  amounting  in  all  to  $3,100  to 
assist  in  the  payment  of  travel  expenses  of  the  delegates  accredited 
by  it  to  the  various  international  meetings. 

IntemaHonal  dues. — ^By  an  appropriation  in  the  Diplomatic  and 
Consular  bill  funds  were  made  available  for  the  payment  of  1921  dues 
to  the  following  international  organizations: 

International  Research  Ckmncil $129 

Intonational  Union  of  Pure  and  Applied  Chemistry 290 

International  Astronomical  Union 772 

International  Union  of  C^eodesy  and  Geophysics 1, 318 

International  Mathematical  Union 129 

These  dues  are  payable  in  francs,  and  appropriation  in  dollars  was 
based  on  the  rate  of  exchange  ciurent  at  the  time  of  the  drawing  of 
the  bill.  By  the  time,  however,  that  the  money  could  be  remitted 
by  the  State  Department  to  meet  these  dues,  the  exchange  value  of 
the  franc  against  the  dollar  had  increased,  and  the  Qovemment 
appropriation  in  dollars  was  unable  to  meet  the  full  payments  in 
francs.  This  deficit  amounted  altogether  to  $463.37,  which  was  paid 
by  the  council.  In  the  bill  providing  for  the  appropriation  for  1922 
dues  the  value  of  the  franc  was  calculated  at  an  advanced  rate,  and 
it  is  expected  that  little,  if  any,  deficit  will  occur  in  the  appropria- 
tion in  dollars  for  meeting  these  dues. 

International  station  at  TJTddhfor  variation  oflatiivde. — ^A  defidencr 
appropriation  of  $2,000  was  secured  from  the  Oovemment  throa^ 
the  good  offices  of  the  Departm^it  of  State  with  which  to  meet  tibe 
expenses  of  the  international  station  at  Ukiah  for  the  fiscal  year 
ending  June  30,  1922.  It  will  also  probably  be  possible  to  repay 
from  this  sum  certain  grants  which  were  made  from  special  funds  c^ 
the  National  Academy  of  Sciences  and  the  National  Research  Council 
in  order  to  carry  the  expenses  of  this  station  over  an  eniergeo<7 
period  in  1921. 

A  second  item  of  $2,000  for  this  same  account  has  been  made  in 
the  State  Department's  regular  appropriation  bill  for  1922-23.  It 
is  expected  that  by  the  middle  of  1923  arrangements  will  be  made 
for  the  transfer  of  the  property  of  this  international  station  to  Ameri- 
can auspices  and  for  continuation  of  the  program  of  this  station  in 
cooperation  with  stations  in  Japan  and  Italy. 
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DIVISION  OF  8TATE8  BELATIONS. 

[John  0.  Mbrbiam,  Chairman.] 
(For  list  of  members,  see  Appendix  A.) 

The  aanual  meeting  of  the  division  was  held  in  Washington  May  23, 
1922.    The  following  papers  were  presented: 

The  present  status  of  forestry  under  State  auspices,  and  the  problem  of  the  organiza- 
tion of  aeience  under  State  control:  H.  S.  Graves,  dean,  School  of  FOTestry,  Yale 
Univenity. 

The  present  status  of  research  in  State  geological  surveys:  E.  B.  Mathews, 
professor  of  mineralogy  and  petrography,  Johns  Hopkins  University. 

Cooperation  in  research  under  public  agencies:  E.  W.  Allen,  Division  of  States 
Relations,  Department  of  Agriculture. 

Summarization  of  report  upon  survey  of  scientific  work  in  Illinois:  Leonard  D. 
White,  aasociate  professor  of  political  science,  University  of  Chicago. 

Fundamental  considerations  affecting  the  relation  of  research  to  public  adminis- 
tration: John  C.  Merriam,  president,  Carnegie  Institution  of  Washington. 

lUinoia  survey. — ^An  elaborate  repoct  was  submitted  by  Dr. 
Leonard  D.  White,  associate  professor  of  political  science,  University 
of  Chicago,  upon  ''The  organization  and  activities  of  the  scientific 
departments  of  the  State  government  of  Illinois."  This  report  is 
the  second — the  first  was  on  California — ^in  a  series  of  similar  reports 
for  which  the  division  has  arranged.  The  purpose  of  these  reports^ 
is  to  disclose  the  conditions  at  present  surrounding  the  position  of 
scientific  research  in  governmental  agencies  and  the  place  which 
research  ought  to  occupy  in  puUic  administration.  It  is  planned  to 
publish  soon  tiie  greats  part  of  this  Illinois  report. 

Beport  of  QcvemmeiU  sdentificworJe  in  cooperaiian  with  novrFederdl 
(iffenciee. — ^A  report  upon  this  subject  has  been  drafted  by  Dr.  E.  W. 
AUen^  which  it  is  planned  to  public. 

Report  €f  Calif orma  cofntrnttee  on  scientific  research  of  the  California 
State  cowncH  of  defense. — ^The  final  report,  dated  January  31,  1919, 
has  been^revised  and  its  publication  authorized  by  the  secretary  of 
state  of  California.  The  council  believes  that  this  will  be  a  useful 
paper  for  it  to  publish  in  view  of  the  unique  character  of  the 
organization  of  this  committee  and  of  the  effectiveness  of  its  work. 

Chnditions  surrounding  geological  research  under  State  auspices. — ^At 
the  request  of  the  division  of  states  relations  the  division  of  geology 
and  geography  imdertook  to  prepare  a  report  upon  the  conditions 
surrounding  geological  research  under  State  auspices.  This  report 
i^as  presented  at  the  annual  meeting  of  the  division. 

Study  of  condHions  in  State  forest  services. — ^Dean  Graves,  chair- 
zaan-elect  of  the  division,  has  imdertaken  to  make  an  extensive  per- 
sonal study  of  the  conditions  in  State  forest  services  and  at  the  same 
time  to  give  attention  to  research  possibilities  in  forestry  and  condi- 
tions surrounding  research  in  this  field  under  State  auspices.  •  To  make 
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this  study  Dean  Graves  has  tindertaken  to  visit  many  of  the  States 
of  the  Union. 

Study  of  centralization  in  State  government. — ^The  major  imd^- 
taking  of  the  division  for  the  coming  year  will  be  a  stady  of  the 
tendency  toward  the  centraUzation  of  government  and  its  effect  iqxm 
the  freedom  for  research  in  State  educational  and  scientifie  institu- 
tions. This  study  will  begin  probably  in  the  States  of  Maasachuaetls 
and  Maryland  and  will  then  be  extended  to  ^Wisconsin  and  BlkuMs. 

DIVISION  OF  BBTTOATIONAX.  BBUkTIONS. 

[Vbrnon  Kbllooo,  Chairman.] 
(For  list  of  memboEB,  see  Appendix  A.) 

The  annual  meeting  of  the  diviaicm  was  held  in  Washington  on 
April  19,  1922.  The  period  of  the  meeting  was  mostly  giv^i  oTer 
to  a  discussion  of  the  problem  presented  by  the  gifted  student  in  the 
colleges  and  univM*sities  and  of  the  ways  and  means  for  prosecuting 
work  on  this  problem.  The  chairman  stated  that  the  principal  activ- 
ities of  the  division  during  the  year  had  related  to  thk  problem^  and 
proposed  that  the  division,  in  continued  collaboration  with  the 
division  of  anthropology  and  psychology,  should  continue  to  give 
special  attention  to  this  problem  during  the  coming  year.  Aftir 
some  discussion  of  ways  and  means  of  carrying  on  the  work  this  pro- 
posal was  adopted. 

Special  conference  on  problem  of  the  gifted  student. — On  December 
23,  1921,  a  special  conference  on  the  proUem  of  the  gifted  student 
was  held  in  the  council's  rooms  at  Washington,  in  which  invited 
representatives — ^presidents,  deans,  and  professois— of  about  a  doses 
colleges  and  universities  participated.  A  iqK>rt  of  this  conference, 
with  abstracts  of  the  prepared  papers  and  of  the  general  discussion, 
was  given  wide  circulation  among  the  colleges  and  universities  of  the 
country  and  attracted  much  favorable  attention.  It  was  the  unani- 
mous opinion  and  recommendation  of  this  conference  that  the  council, 
through  its  divisions  of  educational  relations  and  anthropology  and 
psychdogy,  should  continue  to  keep  this  proU^n  before  college  and 
university  administrators  and  faculties,  both  by  correspondence,  the 
issuance  of  bulletins  and  pamphlets,  and  by  personal  visits  by  lefm- 
sentatives  of  the  council. 

''Open  letter  to  college  eeniore^'  and  '* career  huUetinsJ' — In  respoose 
to  many  suggesticms  the  division  arranged  for  the  preparation  by 
Dean  Seashore,  of  the  University  of  Iowa,  and  publication  of  an 
*'  Open  letter  to  college  seni(H*8,"  calling  attention  to  the  opportunities 
afforded  the  senior  class  men  and  women  of  superior  mental  endow- 
ment for  a  career  of  scholarships.  This  ''Open  letter"  met  from  tibe 
beginning  of  its  distribution  with  such  a  favorable  reception  that 
repeated  printings  were  necessary  to  supply  the  demand  first  made 
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on  the  division  by  iiniTersity  and  collie  presidents  and  deans. 
About  15,000  copies  have  been  sent  on  this  personal  demand. 

In  addition  arrangements  have  been  made  for  the  preparation  by 
competent  authorities — in  most  cases  the  chairmen  of  the  council's 
divisions  of  science  and  tectmology — ^for  special  *' career  bulletins/' 
calling  the  attention  of  imiversity  students  to  the  opportunities  for 
research  careers  on  the  part  of  competent  men  and  women,  in  each  of 
the  principal  fields  of  scientific  work.  Such  bulletins  have  so  far 
been  prepared  and  published  for  the  fields  of  agriculture,  anthropol- 
ogy, chemistry^  civil  engineering,  geography,  geology,  medicine, 
psychology,  and  zoology.  Other  bulletins  are  now  in  course  of 
preparaticm. 

Honors  syatems. — As  a  result  of  the  consideration  by  the  conference 
of  December  23, 1921,  of  the  advantages  of  the  development  of  some 
form  or  forms  of  lumors  systems  in  American  colleges  and  universities 
a  special  committee,  consisting  of  President  Ayddotte,  of  SwartJmiore 
College,  and  the  chairman  of  the  division,  was  appointed  to  collect 
information  concerning  the  extent  to  which  honors  systems  are  now 
in  vogue  in  this  country  and  the  characteir  of  the  various  systems 
adopted  aad  to  prepare  a  report  on  the  basb  of  this  information  for 
general  circulation  amcmg  college  and  university  administrators  and 
f  acnltieB.  The  work  of  collecting  the  information  is  practically  com- 
pleted and  the  report  in  course  of  preparation. 

Assistance  to  committee  0,  on  methods  of  increasing  ihe  intellectual 
interest  and  raising  the  inteUeetucd  standards  of  undergrad^uates  of  the 
American  Association  of  UniversUy  Professors. — ^Under  the  chairman- 
ship of  Prof.  E.  H.  Wilkins,  of  the  University  of  CSiicago,  committee 
G,  on  methods  of  increasing  the  intellectual  interest  and  raising  the 
intellectual  standards  of  undergraduates  of  the  American  Association 
of  University  Professors,  is  attempting  to  prepare  a  full  bibliography 
of  books  and  articles  referring  to  the  general  subject  of  the  committee's 
interests.  Part  of  the  bibliographic  work  of  the  committee  covers 
the  special  subject  of  the  problem  of  the  gifted  student,  and  the  di^ 
vision  has  made  an  appropriation  of  $500  to  assist  the  committee  in 
its  work  as  far  as  it  applies  especially  to  the  gifted-student  problem. 
The  work  of  the  committee  is  now  being  actively  prosecuted. 

Report  on  research  corhdiHons  in  American  colleges  and  unv»ersities. — 
As  a  residt  of  the  work  done  by  the  division  (with  the  financial  support 
of  the  General  Education  Board)  during  the  last  two  years  on  an 
investigation  of  the  research  situation  in  the  coUegee  and  universities 
of  the  coimtry,  which  included  personal  visits  to  about  200  institutions 
by  representatives  of  the  division^  there  is  now  on  hand  a  large  amount 
of  informative  material  in  the  shape  of  reports  from  college  and 
university  authorities  and  reports  of  the  visitors.  The  chairman  of 
the  diivision  hopes  to  complete  a  general  report  on  the  subject,  suitable 
for  publication,  during  the  coming  year. 
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DIVISION  OF  BBSBABCH  SXTBKSION. 

[H.  E.  Howe,  Chairman.] 
(For  list  of  members,  see  Appendix  A.) 

The  annual  meeting  of  the  division  was  held  in  Washington  on 
April  22,  1922. 

The  division  of  research  ext^ision  in  addition  to  developing  certab 
projects  peculiarly  its  own  has,  through  its  chairman  and  secretary, 
aided  actively  in  the  promotion  of  certain  projects  of  otlier  divisions, 
especially  such  as  require  financial  support  from  outside  sources. 
Among  these  may  be  mentioned  the  projects  in  charge  of  the  coat- 
mittees  on  atmosphere  and  man,  standardization  of  biological  stab^ 
vestibular  research,  marine  piling  investigations,  food  and  nutritioii, 
^fC.  All  work  in  connection  witli  the  finding  of  funds  from  industriil 
concerns  for  the  support  of  scientific  investigation  has  been  made 
very  difficult  and  slow  during  the  year  by  the  unsettled  financial  and 
industrial  (k)ndition  of  tlie  country. 

Committee  on  corrosion. — ^Progress  in  the  work  of  the  divkicm's 
committee  on  corrosion  has  been  made  in  the  way  of  bibliographic 
work,  and  the  preparation  of  a  monographic  review  of  the  present 
status  of  corrosion  investigation.  A  large  corporation  has,  at  the 
su^estion  of  the  committee,  placed  a  special  investigator  on  corrosio& 
work. 

AUoys  research  infomwtion  service. — ^little  advance  has  been  made 
during  the  past  year  on  this  project,  as  the  time  does  not  seem  jet 
ripe  in  the  industrial  world  for  the  securing  of  definite  contracts  f« 
the  support  of  the  work.  On  the  other  hand,  there  is  almost  universal 
approval  of  the  idea  and  plan,  and  with  the  coming  of  better  financial 
conditions  the  support  necessary  for  the  development  of  the  woi^  d 
the  service  should  not  be  difficult  to  obtain. 

Tanning  research  institute  and  school. — ^A  report,  making  certain 
recommendations,  on  the  subject  of  establishing  a  research  institute 
or  laboratory  to  prosecute  scientific  investigations  of  problems  in 
tanning,  and  the  creation  of  a  special  tanning  school  has  been  made 
and  accepted  by  the  Tanners'  Council.  A  research  laboratory  in 
Cincinnati  is  now  active,  and  it  is  expected  that  the  Tanners'  Council 
will  take  full  action  in  connection  with  the  recommendations  embodied 
in  the  report. 

National  Textile  Institute. — ^The  eflfort  to  establish  a  national  Textile 
institute  has  met  with  little  success  so  far  because  of  the  present  im- 
possibility of  obtainii^  the  large  funds  necessary  to  its  support. 
Nevertheless  some  progress  has  been  made  in  enlisting  the  inters 
and  approval  of  various  organizations.  The  Bureau  of  Standan^ 
has  begun  a  research  program  in  connection  with  textiles,  and  i 
committee  composed  of  representatives  of  the  council,  the  Bureau  d 
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Standards,  the  Ameoricaii  Home  Economics  Association  (especially 
representing  the  consumers)  and  various  associations  of  textile 
manufacturers  is  being  organized. 

NaUonai  Institute  of  Nvtriliota^ — In  connection  with  the  efforts  of 
the  division  of  biology  and  agriculture  and  the  division  of  research 
ext^ision>  a  report  similar  to  that  on  National  Textile  Institute  must 
be  made.  The  necessarily  large  funds  needed  for  the  support  of  such 
an  institute  have  not  been  found,  although  certain  encouraging 
assurances  of  assistance  have  been  secured. 

Cnyp  Protection  In&tUute  and  Horological  Institute. — These  two 
organizaticms,  which  were  initiated  and  sponsored  by  the  division,  • 
are  now  well  established  and  actively  at  work. 

The  annual  meeting  of  the  Crop  Protection  Institute  was  held  in 
Rochester  on  January  12,  ld22.  The  membership  of  the  institute 
now  comprises  256  scientific  members,  25  industrial  concern  mem- 
bers, and  21  associate  industrial  members.  Various  fimds  are  now 
in  the  hands  of  the  institute  for  the  prosecution  of  particular  investi- 
gations. 

The  present  memb^^riiip  of  the  Horological  Institute  of  America 
is  as  follows:  Patrons  2;  life  members,  20;  sustaining  members, 
32;  active  members,  97.    There  is  about  $4,000  in  the  treasury. 

BE8BAB0H  XNFOBHATION  SSBVIGE. 

[Robert  M.  Yerkbs,  Chairman.] 

(For  list  oi  members,  see  Appendix  A.) 

The  annual  meeting  was  held  in  Washington,  April  10,  1922. .  A 
report  of  the  year's  work  was  presented  by  the  chairman  and  the 
matter  of  the  further  development  and  extension  of  the  Service  and 
its  establishment  on  a  secure  and  sufficient  financial  basis  was  dis- 
cussed at  length.  There  was  general  approval  of  the  idea  of  ex- 
panding ihe  Service  to  an  extent  sufficient  to  make  it  a  nationally 
useful  clearing  house  for  information  in  science  and  technology. 
It  was  estimated  that  to  enable  the  Service  to  develop  in  such  a  way 
83  to  meet  satisfactorily  such  a  conception  of  it  would  require  an 
annual  expenditure  on  its  part  of  at  least  S50,000  a  year  for  the  next 
few  years  and  $100,000  a  year  thereafter.  It  was  considered  prob- 
able, however,  that  part  of  this  income  could.be  provided  by  the 
Service  itself  from  subscriptions  for  its  services. 

Staff. — The  present  staff  provides  the  services  of  a  chairman  and 
a  number  of  scientific  associates,  technical  assistants,  clerks,  and 
stenographers.  However,  a  part  of  the  time  of  all  the  members  of 
the  staff  is  taken  up  by  duties  connected  with  the  coimcU's  publi- 
cations and  other  activities  so  that  the  actual  staff  services  at  present 
available  to  the  Service  may  be  estimated  as  follows:  Chairman, 
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one-half  time;  scraitific  aasociates,  equivalent  to  three  on  full 
time;  technical  assistants,  equivalent  to  three  on  full  time;  derks 
and  stenographers,  equivident  to  six  on  full  time. 

Miscellaneous  request  service. — ^EHiring  the  year  nearly  2,000  re- 
quests for  scientific  informatioii  were  answered,  and  in  addi1a<m  a 
large  number  of  intramural  requests  were  cared  for.  The  requests 
are  almost  equally  divided  between  science  and  tedmology.  The 
degree  of  satisf  actorinees  of  the  replies  to  the  recipients  is  indicated 
by  the  following  tabulation  of  expressions  on  the  part  of  the  ques- 
tioners: Seventy-two  per  cent  satisfactory  information  or  reference; 
25  per  cent  incomplete  but  useful  replies;  3  per  cent ''  no  new  intor- 
mation;"  slightly  less  than  1  per  cent  ^'unsatisfactCHy."  It  seems 
clear  that  the  miscellaneous  request  service  is  wcnih  fostering,  espe- 
cially if  the  laiger  plans  for  tiie  extenmon  ct  tiie  informational  woik 
of  the  Service  can  be  realized. 

DevelopmerU  of  ir^ormatumal  maehinery. — ^Tbe  personn^  file  of 
persons  now  engaged  in  this  country  in  seientifio  and  techindogic  in- 
vestigation has  grown  rapidly.  It  now  contains  reascmably  complete 
and  up  to  date  records  for  about  14,000  sudi  persons.  This  entire 
file  is  in  process  of  ''findexing,"  whidi,  because  of  the  {reparation  of 
codes  for  the  several  sciences  aad  branches  of  technology  and  prepa- 
ration of  the  findex  cards,  is  a  very  large  undertaking.  The  findexing 
of  the  records  for  diemists,  physicists,  and  psychologists  is  already 
completed.  The  value  and  use  of  this  file  is  indicated  by  the  fact 
that  between  one-fourth  and  one-third  of  all  the  miscellaneous  re- 
quests for  information  are  answered  partially  or  wholly  by  reference 
to  this  file. 

Research  laboratories  jde. — ^A  resurvey  of  American  industaial  re- 
search laboratories  and  of  their  personnel  was  completed  during  the 
year  and  a  revised  bulletin  listing  them  and  giving  information  con- 
cerning their  extent,  character,  and  personnel  published.  It  has  been 
the  most  called-for  bulletin  issued  by  the  Service.  The  file  is  being 
constantly  supplemented  and  kept  up  to  date. 

Library  of  reference  and  sowrce  iooJcs. — ^About  200  volumes  were 
accessioned  during  the  year  at  a  cost  of  about  $1,000.  More  money, 
at  least  $2,600  a  year,  is  needed  for  the  proper  maintenance  of  this 
library. 

Bibliographic  fUe  and  section. — In  collaboration  with  other  divisions 
of  the  councU,  and  with  individual  specialists  in  various  parts  of  the 
coimtry,  the  Service  has  arranged  for  the  compilation  of  lists  of  both 
published  and  unpublished  manuscrq>ts  in  science  and  technology. 
A  list  of  manuscript  bibliographies  for  geology  and  geogn^hy  has 
already  been  published,  and  similar  lists  for  chemistry,  physics,  and 
mathematics  are  in  press;  others  are  in  course  of  preparation.  lists 
of  published  bibliographies  for  geology,  physics,  chemistry,  astron- 
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<Hny,  and  mathematics  are  well  advanced  and  will  be  completed  and 
published  during  the  coming  year.  Altogether  the  progress  of  this 
important  part  of  theService's  informational  machinery  has  been  rapid 
and  substantial  and  the  promise  of  usefulness  through  it  is  great,  for 
there  is  no  mope  serious  witetage  of  investigators'  time  than  in  dupli- 
cation of  search  and  Usting  of  references. 

Special  survey  of  inforriMiioTial  sources  of  tke  world, — ^The  Service  in 
connection  with  the  eondderation  of  a  possible  future  considerable 
extension  of  the  scope  of  its  work,  arranged  with  Mr.  J.  David  Thomp- 
son, an  exp^t  investigator,  to  make  a  special  survey  of  the  informa- 
tional sources  of  the  wotM,  in  order  that  the  Service  and  the  council 
might  have  before  tiiem  durii^  their  consideration  of  the  future 
development  of  the  service  a  needed  collection  of  data  concerning 
other  important  informational  organizations.  Mr.  Thompson's  survey 
was  conducted  promptly  in  consultation  with  officers  and  manbers  of 
the  Service  and  with  various  specialists  in  Washington  and  New  York. 
The  survey  was  made  use  of  by  Messrs.  Yw'kes  (chairman  of  the 
service)  and  Flinn  (chairman  of  the  division* of  engineering)  in  con- 
nection with  their  work  of  drawing  up  a  plan  for  the  further  develop- 
ment and  expansion  of  the  service.  This  plan,  approved  by  formal 
action  of  the  service,  was  presented  to  the  executive  board  of  the  coim- 
cil  at  its  meeting  on  April  26,  1022,  and  referred  to  a  special  com- 
nodttee  appointed  to  consider  it  and  report  back  to  the  board. 

Informational  pvhlications. — ^Much  of  the  work  undertaken  by  the 
Service  on  speciid  request,  or  in  the  development  of  its  informational 
aids,  residts  in  the  compilation  of  scientific  information  which  is 
worthy  of  special  circulation  by  publication.  Indeed,  issuance  of 
informational  bulletins  and  circulars  woidd  a!ppear  to  be  one  of  the 
important  special  functions  of  the  Service. 

The  following  are  publications  issued  by  the  council  during  the  year 
for  iHiich  the  Service  is  partly  or  wholly  responsible: 

Libnuriee  in  the  District  of  Columbia;  Scientific  Abstaracting,  being  a  description 
of  methods,  by  Gordon  8.  Fulcher ;  American  Research  Chemicals,  a  list  of  commercial 
sources;  Organomagneaium  Ckm&ponnds  in  Synthetic  Chemistry,  a  bibliography  of 
the  Grignard  reaction,  1900-1921;  A  partial  list  of  Publications  ol  ^e  Naticmal 
Research  Council  to  January  1, 1922;  Doctoiates  Conferred  in  the  Sciences  by  Ameri- 
can UniversitieB  in  1921;  Distributi^m  of  Graduate  Fellowships  and  Scholarships 
between  the  Arte  and  Sciences;  Investment  in  Chiemical  Education  in  the  United 
States;  Informational  Needs  in  Science  and  Technology;  A  List  of  Seismological 
Stations  of  the  World;  Reseaech  Laboratories  in  Industeial  Establishments  of  the 
United  States,  Including  Consulting  Research  Laboratories,  second  edition,  revised 
and  enlarged. 

Pvblic  announcements  concerning  ihs  service. — ^A  card  announce- 
ment of  Research  Information  Service  was  printed  in  an  edition  of 
5,000  copies  and  distributed  to  Ubraries  and  similar  institutions  for 
use  on  bulletin  board.    A  brief  description  of  the  Service  was  printed  as 
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12-page  folder  in  an  edition  of  15,000  copies.  This  has  been  supjdied 
to  chairmen  of  divisions  of  the  council  and  is  being  distributed 
principally  in  connection  with  letters. 

Four  news  announcements  relative  to  special  activities  oi  the  scar- 
ice  have  been  sent  to  scientific  and  technological  publications.  Free 
advertising  space,  full  page  or  half  page,  has  been  secured  irregulartj 
in  Journal  of  American  Optical  Society.  One-half  page  advertisiDg 
space  has  been  purchased  in  Science  for  six  issues,  only  one  of  whidi 
has  appeared. 

The  purposes  and  plans  of  the  Information  Service  have  been 
presented  by  members  of  the  staff  in  addresses  or  demonstratioi^ 
before  some  15  scientific  and  technological  audiences. 

Examples  of  special  projects  and  requests  oared  for  hy  the  sermee,— 
The  service  is  frequently  asked  to  render  services  which  require  rd»- 
tively  lai^e  expenditure  of  time.  Whenever  practicable  the  response 
is  favorable.  The  following  list  of  special  projects  indicates  the  vi- 
riety  and  extent  of  demand.  Such  tasks  as  those  mentioned  use  not 
far  from  one-fourth  of  the  time  of  the  staff:  . 

Survey  of  studentai  in  chemifiitiy  and  expenditure  for  chemical  iDstnictimi  md  re- 
setrch  in  Americaa  institutions,  tor  Chemical  Foondatian. 

Liat  of  research  chemicals  manufactured  in  the  United  States,  for  American  rhflnrifto. 

List  of  American  laboratories  well  supplied  with  chemical  periodicals  and  dieck 
list  of  chemical  publications  in  same^  for  American  chemists. 

Revision  and  supplementation  of  council's  list  «f  periodical  bibliographies  and  ab- 
stracts of  the  world,  for  publication. 

Compilation  of  Ist  of  doetorates  coidieaed  in  J.920-21  by  American  institntMtt, 
for  publication,  and  supplementation  of  perscmi^el  file. 

Compilation  of  bibliography  on  c^rosion,  for  division  of  research  extenaian. 

Union  list  of  periodicals  ip  the  District  of  Columbia,  as  a  local  service. 

Compilation  of  a  bibliography  of  chemical  warfeire,  for  American  chemists. 

Preparation  of  list  of  scientific  instruments  and  other  equipment  available  for  Ion 
or  exchange,  far  American  investigators. 

Survey  of  published  and  unpublished  lists  ol  genera  and  species,  for  diviaon  of 
biology  and  agriculture. 

Survey  of  current  interest  and  investigations  in  problems  of  sex,  for  divkioD  d 
medical  sciences. 

Statistical  study  of  distribution  of  research  interest  and  activity  in  peyt:holog]r,  ior 
American  psychologists. 

Cooperation  with  Personnel  Research  Federation  by  sujpplying  information. 

Coopoation  with  division  of  engineering  in  conducting  survey  of  highway  resevck 

Promotion  of  abstracting  and  fisting  of  scientific  and  techn<dogical  litcfstuR 
through 'preparation  of  reports,  conference,  and  plans*  for  abstracting. 

A  survey  ^  sources  of  funds  for  support  and  encouragement  of  researdi,  for  p«il£- 
Gstion. 

Compilation  of  mental  and  educational  tests  for  division  of  anthropology  and  p6^ 
chology. 
,   Survey  of  seismological  stations  of  the  world  in  cooperation  with  geophysical  unioa. 
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DIVISION  OF  PHYSICAI4  SGIENOBS. 

[H.  G.  Galk,  Chairman.] 
(For  list  of  membeFS,  see  Appendix  A.) 

For  the  year  beginning  July  1,  1921,  the  division  elected  to  operate 
with  a  part-time  chairman  and  a  full-time  executive  secretary. 
Dr.  W.  E.  Tisdale  was  selected  to  act  in  this  latter  capacity. 

The  annual  meeting  of  the  division  was  held  in  Washington  on 
April  23,  1922.  At  this  meeting  the  division  approved  the  plan  for 
the  continuance  of  the  activities  of  special  committees  as  the  most 
eflFective  arrangement  for  promoting  the  interests  of  the  division. 
As  the  special  appropriation  from  the  Rockefeller  Foundation  which 
had  been  available  for  the  support  of  these  committees  during  the 
years  1919-20  and  1920-21  was  exhausted  on  June  30,  1922,  a  special 
'appropriation  of  $5,000  was  made  by  the  coimcil  for  the  support  of 
these  committees  during  the  year  1922-23. 

Reports  of  special  comrmttees. — ^The  division  has  completed  reports 
which  have  been  published  in  the  bulletin  series  of  the  council,  as 
follows: 

Bulletin  No.  5.  The  quantum  theory,  by  E.  P.  Adams. 

Bulletin  No.  6.  Data  relating  to  X-ray  spectra,  by  William  Duane. 

B^edn  No.  7.  Intenaity  of  emiasion  of  X-rays  and  their  reflection  from  crystals, 
by  B«:gen  Davis;  and  problems  of  X-iay  emismon,  by  D.  L.  Webster. 

Bulletin  No.  10.  Report  on  photoelectricity,  by  A.  li.  Hughes. 

Bulletin  No.  14.  A  generStl  survey  of  the  present  status  of  the  atomic  structure 
problem,  by  D.  L.  Webster  and  Leigh  Page. 

There  is  i^ow  in  press  inanuscript  for  further  bulletins  representing 
the  work  of  the  following:  Oonmiittees  on  acoustics;  algebraic  num- 
bers; celestial  mechanics;  celestial  mechanics,  part  II;  luminescence; 
mathematical  analysis  of  statistics;  physiological  optics;  theories 
of  magnetism;  X-ray  spectra. 

The  chairmen  of  all  the  special  committees  operating  under  the 
appropriation  from  the  Eockefeller  Foundation  have  made  final 
accoimting  of  their  expenditures  and  have  returned  to  the  bursar 
of  the  National  Eesearch  Council  all  the  moneys  held  by  them  under 
this  appropriation.  , 

Revolving  fund  for  rncUherruUicaX  j^lications. ^^The.  division  has 
secured  an  appropriation  from  the  council  of  an  additional  $1,000 
to  be  added  to  the  previous  appropriation  of  $500,  making  a  total  of 
S  1^500  now  available  in  this  fund.  Efforts. are  being  made  to  secure 
from  outside  sources  a  considerable  aildition  to  this  amount,  in  order 
to  make  possible  the  publication  of  certain  important  mathematical 
books.  Under  the  fund  already  provided  one  book  is  being  pub- 
lished through  the  agency  of  the  Princeton  University  Press, 

Cooperation  with  Bureau  of  Standards. — ^Arrangements  have  been 
made  with  the  Bm^au  of  Standards  for  loaning  to  university  labora- 
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tones  for  a  limited  period  of  time  apparatus  or  parts  of  apparats 
difficidt  or  impossible  to  obtain  quickly,  which  are  not  in  use  at  the 
time  at  the  bureau.  It  has  been  arranged  that  investigators  msj 
go  to  the  Bureau  of  Standards  to  pursue  researches  requiring  the 
special  facilities  of  the  bureau  when  conditions  are  such  that  &t 
work  could  not  be  carried  out  otherwise  without  considerable  expense 
or  loss  of  time. 

Duplicates  in  astronomical  libraries, — A  request  has  been  mailed  to 
the  various  astronomical  Ubraries  in  this  country  asking  for  lists  of 
dupUcate  publications  held  in  these  Ubraries,  together  with  informa- 
tion as  to  whidi  of  these  duphcates  the  individual  Ubrary  is  willing  to 
sell,  loan,  or  exchange.  Complete  returns  are  not  as  yet  in  this 
office,  but  it  is  the  intention  Portly  to  mimeograph  relies  to  date 
and  distribute,  in  order  to  facilitate  the  sale,  loan,  or  exchange  of 
such  duplicate  publications. 

Collaboration  with  the  research  information  service. — The  division  has 
prepared  a  code  for  the  findex  system  and  has  aided  in  the  findexing 
of  the  physicists  in  the  United  States. 

Dr.  F.  E.  Brasch,  chief  reference  Ubrarian  of  the  James  Jerome 
Hill  Eeference  library,  St.  Paul,  Minn.,  is  actively  engaged  in  com- 
piling astronomical  bibliographies;  Dr.  J.  B.  Shaw,  of  thie  University 
of  lUinois,  is  actively  engaged  in  compiling  mathematical  bibliog- 
raphies*; and  Dr.  Karl  K.  Darrow  is  actively  engaged  in  the  prepara- 
tion of  physics  bibliographies. 

National  research  fdlowships  in  physics  and  chemistry. — ^There  are 
now  15  active  fellows  in  physics  and  22  active  fellows  in  chemistry, 
with  definite  new  appointments  of  3  in  physics  and  6  in  chemistry, 
making  a  total  of  18  in  physics  a^d  28  in  chemistry.  There  are,  in 
addition,  two  applications  which  have  been  r^erred  to  board  mem- 
bers with  power  upon  which  no  action  has  as  yet  been  taken. 

DIVISION  OF  BNQINEBBINa 

[Alfebd  D.  Funk,  Chairman.] 
(For  liflt  of  membte,  see  A]^)endix  A.) 

Meetings  of  the  division  were  held  in  New  York  at  Ehigineers'  Qub 
on  September  16,  1921,  December  9,  192i,  February  14,  1922,  and 
April  21,  1922. 

The  year  ending  Jime  30,  1922,  saw  substantial  work  done.  Hie 
fatigue  of  metals  research  has  yielded  definite  laws  regarding  these 
phenomena.  Methods,  materifiJs,  and  equipment  for  welding  have 
been  improved  and  the  establishment  of  codes  and  standards 
advanced.  The  study  of'  molding  sands  is  banning  to  effect 
economies  in  the  foxmdries.  The  advisory  board  on  highway 
research  has  done  much  to  make  researches  more  widely  useful,  to 
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promote  additional  research,  and  to  bring  togeUier  the  public  authori- 
ies,  the  technical  organizations;  and  industries  interested  in  the 
Qany  phases  of  highway  transport.  In  cooperation  with  the  division 
•f  biology  and  agriculture  the  important  marine  piling  investigations 
ave  been  actively  begun  on  all  coasts  d  the  counlary.  Several  com- 
littee  reports  have  been  published.  The  division  is  more  effectively 
rganized. 

For  each  main  branch  of  engineering  there  is  an  advisory  board  or 
ommiltee  of  experts  from  scientific,  engineering,  and  industrial 
tganizations.  These  advisory  committees  are  aviulaUe  for  advice 
3  National  Researdi  Council  and  Engineering  Foundation  inconn 
deration  of  proposed  projects  or  of  problems  arising  during  a  re- 
3arch.  These  committees  do  not  meet  frequently,  but  appropriate 
Lembers  are  consulted  by  correspondence  throu^  i^e  division  office, 
dvisory  conmiittees  are  now  functioning  in  civil,  mining  and  metal- 
Li^cdi,  mechanical,  electrical,  highway,  testing,  and  welding  engi- 
Bering. 

Each  project  imdertaken  is  supervised  by  a  research  committee,, 
hose  chainnan  is  an  authority.  Results  are  published  usually  in  the 
»umal  of  the  engineering  society  most  interested.  To  stimulate 
terest  in  research,  executives  of  industries  are  invited  as  guests  to 
vision  meetings,  ''business"  is  condensed,  and  time  given  to  speak- 
s  on  timely  subjects.  Abstracts  of  addresses  and  discussions  are 
iblished  in  appropriate  journals. 

Administrative  expenses  of  the  divisicm  (totaling  approximately 
8,000  for  the  year)  were  paid  partly  by  the  National  Research 
)uncil  and  partly  by  Engineering  Foundation.  Means  for  research 
nae  in  genco-al  from  interested  industries,  public  bodies  and  oi^gani- 
tions,  and,  including  services  of  staff  engineers,  laboratory  facilities 
id  materials,  are  estimated  to  amoimt  to  more  than  $1,000,000  for 
ejects  in  progress  during  the  past  year.  To  facilitate  cooperation 
th  engineering  societies  and  Engineering  Foimdatlon,  the  division 
s  offices  in  the  Engineering  Societies  Building,  New  York. 
Advisory  hoard  on  highvxiy  research. — ^This  board,  established  with 

member  organizations  in  November,  1&20,  has  been  actively  at 
)rk  under  the  directorship  of  Dr.  W.  K.  Hatt,  professor  of  civil 
giheering  and  director  of  materials  testing  laboratory  in  Purdue 
liversity,  who  began  his  special  duties  with  the  board  in  Jidy,  1921, 
th  headquarters  offices  in  the  council's  rooms  and  in  the  office  of  the 
lited  States  Bureau  of  Public  Roads,  in  Washington.  The  conn- 
's division  of  engineering,  the  Bureau  of  Public  Roads,  various 
%te  highway  departments.  United  States  Army,  Engineering  Pouri- 
tion,  engineering  societies,  colleges,  and  inddgtries  are  cooperating 
tliis  project.    For  the  staff  necessities  of  the  board  about  $15,000 
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were  provided  for  the  past  fiscdi  year  in  addition  to  advices  contnb- 
uted  from  various  sources;  for  the  coming  year  $30,000  will  be  neces- 
sary. 

The  director  has  travded  widely  about  the  country,  giving  advice, 
aiding  ofgamzation  of  research,  and  collecting  information  about 
researches  in  progress.  Data  are  accumulating  rapidly.  The  high- 
way research  census  conducted  by  the  board,  for  which  40  per  cent 
of  retums  have  been  received,  discloses  that  nearly  400  separate  re- 
search projects  are  under  way.  Experimental  invest^ations  involv- 
ii^  more  tiian  a  half  million  dollars  are  in  pdrogrees  or  authorized  by 
Federal  and  State  departanents,  univ^:Bities,  industries,  and  otber 
organizations.  The  director  has  published  a  notable  outline  for  a 
comprehensive  national  sdieme  of  hi^way  research. 

Oommittee-  an  economic  theory  of  highway  improvement. — ^The  eco- 
nonnc  theory  of  highway  improvement  is  b^ng  stwlied  by  a  special 
committee.  Traffic  surveys,  including  important  elements  fonn^lj 
neglected,  are  being  made  on  the  roads  of  several  States,  and  will 
later  be  thoroughly  analyzed.  A  subconunittee  on  tractive  reskt- 
ance  of  roads,  supported  by  the  Quartermaster's  Department  of  tbe 
United  States  Army,  United  States  Bureau  of  Public  Roads,  tbe 
States  of  Massachusetts  and  Connecticut,  Harvard  and  Yale  Univer- 
sities, Massachusetts  Institute  of  Technology,  American  Bo&d 
Builders'  Associati(m,  Portland  Cement  Manufacturers'  Association. 
Society  of  Automotive  Engineers,  and  various  builders  of  auto 
trucks,  has  secured  much  valuable  experimental  information,  whicb 
is  now  being  studied.  Efforts  of  tlie  committee  are  now  being 
directed  to  the  designing  of  instruments  which  will  accurately  measurf 
various  elemdhts  ent^ing  into  the  gross  tractive  resistance  of  trucb 
under  various  conditions. 

Marine  piling  investigations. — Because  of  the  great  damage — dam- 
age amounting  to  millions  of  dollars — ^to  marine  piling  and  otba 
wooden  structures  in  the  harbor  and  bay  of  San  Francisco  by  '' ship- 
worms"  (boring  mollusks),  and  at  the  suggestion  of  a  committee 
organized  in  San  Francisco  in  July,  1920,  the  division  of  engineering,  in 
collaboration  with  the  council's  division  of  biology  and  agriculture,  e^ 
tablished  a  national  committee  on  marine  piling  investigations,  which 
has  been  very  active  during  the  past  year  under  the  direction  of  Col 
William  G.  Atwood,  formerly  of  the  Engineer  Corps  of  the  United  Stat« 
Army.  In  addition  a  special  port  committee  has  been  set  up  in  New 
Yprk.  Funds  to  support  the  investigations  have  been  obtained  from 
various  interested  sources,  especially  railways  with  marine  terminals. 
Cooperation  in  service  and  otherwise  has  been  obtained  from  tl^ 
United  States  Departments  of  Commerce,  War,  and  Navy.  Coope^ 
ation  has  also  been  assured  by  the  Canadian  Grovernment  and  rail- 
ways*   The  national  committee  is  giving  attention  to  the  engineerii^ 
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ihamicaly  and  biological  phases  of  the  problem  of  protection.  The 
lirector  visited  the  Ffuufic  coast  in  May  and  June  and  studied  closely 
he  results  of  two  years'  work  by  the  San  Francesco  local  committee. 

American  Bureau  of  Wdding. — This  bureau  acts  as  a  joint  advisory 
>oard  of  the  division  and  the  American  Welding  Society  on  welding 
esearch  and  standardization.  It  has  10  research  committees  now 
tt  work  on  various  j^Jkases  of  the  welding  problem,  as  electrio-arc 
(raiding,  gas  welding,  resistance  weldings  welding  of  storage  tanks, 
welded  rail  joints,  standard  tests  f(»r  welds,  etc.  All  of  these  com- 
nittees  have  been  active  during  the  year,  azfcd  numerous  reports  of 
7ork  accomplished  have  been  prepared  and  published  in  standard 
idgineenng  journals. 

Committee  on  heat  treatment  of  carbon  sted. — ^This  ccmunittee  has 
or  aim  the  increase  of  our  now  fragmentary  knowledge  of  the  influ- 
nce  of  heat  treatment  on  the  mechanicaL  properties  of  carbon  steel, 
knd  especially  to  learn  the  conditions  which  most  advantageously 
et  up  the  sorbitic  state,  ihe  most  valuable  for  engineering  purposes. 
V.  report  embodying  the  results  of  much  experimental  work  is  now 
n  process  of  preparation. 

Comimittee  on  ph/geical  changes  in  iron  and  steel  ifilow  the  thermal 
rUical  range. — ^Work  is  in  steady  progress  by  m^nbers  of  the  com* 
nittee  or  und^  their  direction  at  the  various  plants  with  which  they 
Lre  connected.  Materials  are  contributed  by  the  companies  and 
.ested  at  their  laboratories  and  at  the  Bureau  of  Standards.  Valu- 
kble  reports  have  been  recently  prepared  and  publidied. 

Committee  on  deoxidizers. — This  committee  is  actively  investigat- 
ng  the  fundamental  problems  involved  in  the  pse  of  deoxidizers  in 
iteel  manufacture.  Cooperation  has  been  secured  from  the  manu- 
acturers'  of  deoxidizers  and  is  being  sought  from  the  steel  industry. 
The  first  phase  of  the  committee's  work  ia  finished,  and  a  report  has 
)een  published.    The  second  phase  is  organized  and  under  way. 

Committee  on  Neumann  hands.-^The  committee  is  investigating 
he  relation  (if  any)  between  the  speed  of  rupture  of  a  piece  of  steel 
md  the  resulting  number  of  Neumann  bands,  and  whetJier  the  pres- 
ence of  Neumann  bands  in  metal  is  evidence  o^  weakness.  The 
^jmy  and  Navy  are  coox>erating.  A  report  by  F.  B.  Foley  and 
>.  P.  Howell,  embodying  results  and  condusicHis  to  date,  will  be 
published  in  August  by  the  American  Institute  of  Mining  and  Metal- 
uigical  Engineers. 

Committee  on  fatigue  phenomena  cf  metals. — This  is  one  of  the  out- 
jtanding  research  ccmxmittees  of  the  division  both  from  the  point  of 
new  of  the  importance  of  the  problem  in  hand  and  of  the  extent  of 
[he  work  actually  b^ing  done  and  the  finaiicial  support  obtained  for 
t.  The  work  is  in  charge  of  Prof.  H.  F.  Moore,  of  the  University 
3f  niiiK^is,  and  9iost  of  it  k  done  in  the  laboratories  of  the  engineer- 
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ing  experiment  station  of  that  university,  which  has  provided  expert 
service,  laboratory  space,  and  odier  facilities  equivalent  in  value  to 
about  $6,000  a  year.  Engineerii^  Foundation  made  a  grant  of 
$15,000  a  year  for  two  years  b^inning  November,  1919,  work  imd» 
which  was  completed  in  October,  1921.  In  the  summer  of  1920  die 
General  Electric  Co.  b^an  to  contribute  an  additional  $30,000  to 
provide  for  an  extension  of  the  work  to  indude  3  to  3^  p@r  cat 
nickel  steel.  A  comprehensive  report  on  the  basis  of  work  accom- 
plished was  published  in  October,  1921,  as  Bulletin  No.  124  of  the 
Univeraity  of  Illiiiois  engineering  experiment  station  and  in  March, 
1922,  publioati(m  No.  4  of  Engineering  Foundation.  A  second  roport 
is  in  preparation.  Active  pr^^ress  in  work  on  the  f  atigoe  propertieB 
of  spedal  steels  is  being  made. 

Oommittee  on  %&e9  of  tdhufium  amd  sdenimm. — Hie  comnittee  )m 
determined  the  amount  of  tellurium  and  selenium  possible  to  produce 
if  there  were  an  unlimited  maj^t,  and  has  ascertained  the  preaent 
uses.  The  diairman  has  discovered  an  unusual  solvent,  sdeoinm 
oxyddoride.  A- comprehensive  report  setting  forth  the  methods  d 
ore  extraction  of  these  elements  has  been  prepared  and  will  }»obaUj 
be  published  du>rtly.  This  report  was  written  because  oertain 
investigations  indicated  that  it  was  possible  l>y  use  of  selenium  and 
tdlurium  to  increase  the  fuel  value  of  lo^^-grade  gasoline,  and  if  audi 
use  were  made  the  supply  would  not  eqoal  the  demand. 

CotntniUee  <m  nev>  hardne894e8tmg  machme. — This  commiHee, 
organized  to  devriop  a  new  nwobine  for  testing  hardness  of  metals 
and'otiier  substances  witii  higher  capacity  than  the  familiar  BrineO 
apparatus  and  the  scleroscope,  has  com]deted  its  work  and  summi- 
rbed  it  in  a  paper  puUished  in  July,  1921,  in  Medbianical  Engineering. 

A  committee  on  the  general  subject  ci  hardness  testing  of  metak 
has  secured  cooperation  from  several  Qovemment  laboratories, 
industrial  companies,  and  individuals  and  is  actively  at  wcA 
Imp<»rtant  papers  are  now  being  prepared  by  it  for  publication. 

GammiUee  on  sled  tngfote.— ^TMs  committee,  organized  during  the 
war  to  determine  the  beet  open-hearth  practice  for  the  manufacture 
of  gun  steels  and  fine  steels  generally,  has  (x)mpleted  its  work.  Its 
report,  offering  probably  the  best  specifications  for  acid  open-hearA 
practice  ever  made,  was  published  in  January,  1922,  by  the  Amen- 
can  Institute  of  Minmg  and  Metallurgical  Engineers. 

Committee  on  pulverizing. — ^This  committee  for  the  investigatiofi 
of  fundamental  problems  connected  with  pulverizing  ores  and  other 
materials  has  secured  cooperation  from  several  universities  and  from 
the  United  States  Bureau  of  Ifines,  which  has  agreed  to  assist 
through  members  of  its  staff  and  to  pay  one-half  of  the  salary  of  a 
man  to  devote  his  whole  time  to  the  work  of  the  committee.  Tbe 
bureau  has  requested  the  conmiittee  to  act  as  an  advisory  conuns- 
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sion  on  milling  and  pulverizing  and  to  select  five  subjects  of  investi- 
gation for  the  Bureau  of  Mines  feUows  for  1923» 

CommiMee  on  mdUmg  aande. — A  project  for  the  devising  of  better 
and  more  economical  methods  of  the  use  of  molding  sands  was 
organized  under  the  auspices  (d  the  division  and  has  the  support  of 
the  American  Foundrymen^s  Association  and  other  interested 
industries.  Various  research  subcommittees  are  at  work  on  special 
parts  of  the  generad  problem,  and  already  Idiousands  of  dollare  are 
being  saved  annually  by  the  foundries  of  the  oomitsy  by  following 
suggestions  of  the  committee. 

CamrniMee  on  dectrieai  core  ZoMes.^-This  committee  is  making  an 
effort  to  reduce  the  calculation  of  electrical  core  losses  as  well  as  of 
eddy-K^urrent  losses  to  a  more^  rational  and  scientificaliy  exact  basis. 
Four  phases  of  the  wijfrk  are  now  being  conducted  by  four  univer- 
sities— ^Harvard,  Massachusetts  Institute  of  Tedmology,  University 
of  Missouri,  Waslungton  (St.  Louis) — and  by  the  General  Electric  Co., 
under  the  supervision  of  five  members  of  the  committee.  A  number 
of  manufacturers  are  furnishing  tiie  services  oi  their  engineers  and 
the  laeiliiies  of  their  laboratories. 

DIVISION  OF  OHEMISTBY  AND  OBEHIOAI^  TBOHNQLOaY. 
[F.  G.  GorrRBLL,  Ohaimian.] 

(For  lidt  of  members,  see  Appendix  A.) 

The  annual  meeting  of  the  division  was  held  in  Bochester,  N.  Y., 
on  April  24,  1922, 

Critical  tables  of  ^physical  and  chemical  conBtamts. — One  of  the  most 
important  undertt^ngs  in  which  the  division  of  chemistry:  is  in- 
terested is  that  of  the  compilation  and  pubhcation  of  critical  tables  of 
physical  and  chemical  constants.  Dr.  E.  W.  Washburn,  prpf essor  of 
ceramic  chemistry  in  the  Univeii^ity  of  niiuQis,  and  chairman*elect 
of  the  council's  division  of  chemistry  and  chemical  technology  for 
1922-23,  has  been  appointed  editor  in  chief  of  the  tables,  and  will 
have  as  chief  assistants  ap  associate  editor  for  chemistry  and  one  for 
physics.  Sati^actory  relationships  have  also  been-  worked  out  be- 
tween the  Aimual  Tables  of  Constants,  edited  by  Dr.  <3iarles  Marie 
at  Paris,  and  the  Critical  Tables,  whereby  all  the  material,  both  pub- 
lished and  unpublished,  which  has  been  or  is  being  gather^  by  the 
former  board  is  made  imme4iat§ly  available  for  the  use  of  the  latter, 
thus  obviating  duplication  and  delay.  It  should  here  be  recalled 
that  both  the  Annual  and  the  Critical  Tables  are  clearly  recognized 
as  international  undertakings  and  as  such  have  been  taken  under  the 
official  patronage  of  the  International  Union  of  Pure  and  Applied 
Chemistry  and  the  International  Be^eardi  Council,  but  the  primary 
responsibility  for  seeing  to  their  successful  carrying  out  is  intrusted. 
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respectivelj,  to  France  in  the  one  case  and  the  United  States  in  the 
other.  The  Annual  Tables  are  miK^  the  older  project  of  the  two, 
having  been  issued  evier  since  1910,  thus  antedating  the  formatioii  d 
the  Union  of  Pure  and  Applied  CSiemistry  and  the  Int^matiooAl 
Research  Council  themselYes,  while  the  project  of  the  Critical  Tahks 
had  its  inception  at  the  first  ibeeting  of  these  two  bodies  in  1919. 

The  Annual  Tables  aim  to  collect  and  publidi  all  determinataoos 
of  physical  and  chemical  constants  which  hare  appeared  anywhen 
during  the  year  but  without  atteoo^t  to  cmnpare,  wei^,  or  c<»ibffie 
any  of  these  data.  The  Critical  Tables^  on  the  other  hand,  dm  to 
reyiew  all  available  data  on  each  constant  and  from  these  detemuoe 
and  publish  the  most  probable  value  deducible  there&om. 

Although  the  general  administrative  woric  with  regard  toboththne 
tables  of  constants  has  been  more  ^dosely  associated  with  the  divisiofl 
of  diemistry  than  any  other  of  tiie  technical  divisions  of  the  cooDdl, 
it  must  be  fully  realized  that  other  divisions,  especially  physics, 
engineering,  and  biology  and  agriculture,  are  laigely,  if  not  equally. 
•  concerned  in  the  results.  In  recognition  of  this  fact,  the  advisofr 
committee  to  American  commissioner  of  International  CommksioD  oo 
Annual  Tables  and  Numerical  Data  has  been  transferred  from  the 
division  of  chemistry  and  chemical  technology  to  be  a  committee  of 
the  executive  board  of  the  National  Research  Council,  and  thus  coordi- 
nate with  the  trustees  and  the  editorial  board  of  the  Critical  Tables, 
both  of  which  have  always  reported  directly  to  the  executive  board. 

Oommittee  of  ceramic  research, — ^This  is  a  joint  committee  represeot- 
rog  the  division  and  the  American  Ceramic  Society.  It  has  outlined 
for  the  coming  year  four  diief  topics  for  its  activities,  namdj: 

(1)  Study  of  the  elements  which  determine  the  plastic  nature  of  claj; 

(2)  a  critical  examination  at  certain  methods  used  in  silicate  analysts; 

(3)  a  study  of  the  American  pot  clays  and  their  proper  compounding 
for  the  production  of  refractories  used  in  the  glass  industry;  and  (4)  a 
study  of  the  relationship  between  crazing  and  the  expansion  coeffi- 
cients of  bodies  and  glazes. 

Comndttee  on  chemistry  of  colloids. — TbH  is  one  of  the  most  widely 
active  and  productive  committees  of  the  division.  A  symposium  on 
colloids  was  Wd  at  the  Birmingham  meieting  of  the  American  Chem- 
ical Society.  The  chairman  of  the  committee  has  published  a  labora- 
tory manual  on  the  chemistry  of  colloids  and  has  completed  a 
bibUography  of  about  1,600  references  which  is  now  ready  te 
publication.  The  commiitee  has  been  instrumental  in  arranging  for 
lectures  on  colloid  chemistry  by  specialists  at  various  univeratifs  | 
and  scientific  arid  technical  society  meetings  throughout  the  countrr 
and  has  don^  much  to  stimulate  attention  t6  the  opportunities  for 
work  in  this  field  in  the  regular  courses  of  universities  and  technicAl 
schools.         .       .  1 
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ChmmiUee  on  contact  catdlysia.— The  first  report  of  this  committee 
has  just  appeared  in  four  successire  numbers  of  the  Journal  of 
Industrial  and  Engineering  Chemistry  (April,  May,  Jime,  and  July, 
1922)  and  will  be  reprinted  as  No.  30  of  the  council's  reprint  and 
circular  sedes*    Material  for  a  further  report  is  being  assembled. 

Committee  on  m/dhods  of  organic  analysis. — The  manuscript  for 
the  fourth  volume  of  Prof.  S.  P.  Mulliken's  Method  for  the  Identi- 
fication of  Pure  Organic  Compounds  was  sent  to  the  printer  in 
October,  1921,  but  publication  has  been  delayed  by  printing  diffi- 
culties. It  is  expected  that  the  volume  will  appear  this  summer. 
It  includes  characterization  of  3,700  organic  compoimds  belonging 
to  14  combinations  of  the  elements. 

Committee  on  preparation  of  list  of  research  chemicals. — ^This  is  a 
joint  committee  representing  the  di^ion  and  the  research  informa- 
tion service.  A  revised  edition  of  its  first  report  (issued  in  Sep- 
tember, 1921,  as  No.  23  of  the  council's  reprint  and  circular  series) 
was  issued  in  June,  1922,  as  No.  35  of  the  same  series.  This  publi- 
cation lists  80  firms  in  the  United  States  representing  the  manu- 
facture of  research  chemicals.  The  chemicals  listed  number  about 
2,000. 

Committee  on  sewage  disposal.-^Thia  committee  having  found  it 
impracticable  und^  exbting  conditions  to  carry  out  the  program 
originally  ccmtemplated  has  be«a  allowed  to  lapse. 

Committee  on  publication  of  war  dala  and  information. — This  is 
a  joint  committee  representing  the  division  of  chemistry  and  the 
division  ci  Federal  relations.  The  committee  has  succeeded  in 
securing  the  release  for  publication  of  several  Govermnent  docu- 
ments containing  important  data  and  information  concerning  war 
problams.  A  sympathetic  attitude  on  the  part  of  both  the  War  and 
Nftvy  Departmenrta  exists  with  respect  to  the  publication  of  non- 
ccm&lential  matt^,  but  progress  in  the  publication  of  this  matter 
must  necessarily  be  slow 

Committee  on  explosives  investigations. — ^This  committee,  under  the 
ehairmabship  of  Dr.  Charles  E.  Munrpe,  has  been  one  of  the  most 
active  committees  of  the  division  and  has  com|deted  a  great  deal 
of  work  during  tiie  last  year.  Based  on  the  activities  of  this  com- 
mittee, more  than  a  dozen*  papers  have  been  completed  and  pub- 
lished during  tibe  year,  and  several  oth^  papers  are  completed  and 
ready  for  the  printer,  while  a  few  ofliefs  are  in  an  advanced  state 
of  preparittion.  The  special  subjects  of  the  committee^s  activities 
arc:  Devdx^Mn^it  of  Neumann  bands  in  metal  subjected  to  the 
action  of  explosives  of  knpwn  characteristics;  utilization  of  surplus 
military  ^xi^Ofiives;  f^ysieal  constants  of  TNT,  TNA,  picric  acid, 
ftbd  tetryl;  the  development  of  insensitiveness  in  cordeua  detonant 
and  TNT  with  age;  water  storage  of  explo^ves;  burning  of  ex{do- 
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siYes,  particularly  in  laige  quantities;  premature  exploaioDs  in  (A- 
well  shooting;  menace  in  storing  carbide  with  explosives;  danger  in 
use  of  low-grtde  dBtonatdrs;  analytical  methods  as  applied  to  ex- 
plosives; explosions  by  influ^ioe;  deterioration  of  mercuric  fulmi- 
nate; nitrate  fires;  utilization  of  surplus  det<mating  devices;  the 
explosibility  of  ammonium  compounds. 

N(ttianal  Reaeardi  feUawdUfm  in  physics  and  ekemistry. — There  are 
now  22  active  fdlows  in  chemistry  aiul  15  active  fellows  in  {^yncs. 
with  definite  new  appcuntmeiits  of  6  in  chemktry  and  3  in  physks, 
making  a  total  of  28  in  chemistry  and  18  in  {diysics.  There  are, 
in  addition,  two  api^ications  which  have  been  referred  to  board 
members,  vrith  power,  upon  which  no  action  has  as  yet  be^i  taken. 

DIVISION  OF  GEOLOGY  AND  GEOGBAPHY. 

[BDVAsa  B/liAOSBWB,  ChainDAn.] 

(For  list  of  memberB,  see  Appendix  A.) 

The  annual  meeting  of  the  division  was  hdd  in  Waahingtoo  on 
Aprfl  21  and  22,  1922. 

Oovemment  bcfdrd  ofavrveys  and  mape. — The  division  has  continued 
itd  interest  during  ^»  last  year  in  the  development  of  the  United 
States  board  <^  surveys  and  maps,  which  represents  the  type  of  co- 
operative scientific  undertaking  in  which  the  council  is  particularij 
int^ested*  This  board  was  established  on  December  31,  1919,  by 
Executive  c»rder  after  the  presentation  of  memorials  and  considera- 
tion ci  plans  by  the  National  Research  Council,  Engineering  Council, 
and  other  organizations  interested  in  the  map^making  activities  d 
tiie  Federal  Government.  The  number  of  Federal  bureaus  nov 
represented  on  tiie  board  is  IS,  and  tiie  public  is  represented  by  ao 
advis(M*y  council  of  21  selected  from  various  engineering.  Scientific, 
.and  othcir  orgamaations interested  in  the  manufacture  and  use  of  maps. 
The  chairman  of  the  council's  division  of  geidogy  and  geography  has 
been.chainnan  of  tiiis  advisory  council  from  its  inception. 

IfviMtigalion  of  facial  chys. — At  the  i«<|ue8t  of  the  division,  the 
council  appropriated  $500  for  cooperative  support  of  an  invest^ation 
of  glacial  chronology  by  Dr.  &nst  Antevs  through  the  detailed 
study  of  laminated  clays.  With  the  help  of  tiiis  fund  Doctor  Anters 
.  was  able  to  continue  his  field  work  and  estabHA  type  sections  across 
New  England  and  northern  New  York,  llmnigfa  the  assistance  of 
the  Carnegie  Institution  of  Washington  he  will  be  enabled  to  extend 
Ub  investigatbns  to  the  days  of  the  extinct  Lakes  B^mneville  and 
liahontau  in  the  Great  Basin. 

BibUograpkies. — ^The  pixq'ect  of  securing  a  list  of  unpuUished  bihfi- 
ographies  on  geology  and  geognqriiy  has  been  accomplished,  and  the 
list  publi^ed  as  No.  27  of  the  doimcil^sveprint  and  oireiilar  series. 
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The  project,  instituted  conjointly  with  the  research  information 
service,  to  bring  up  to  date  de  Mai^erie's  Bibliography  of  Geological 
Biblic^aphies,  which  appeared  about  25  jrears  f^o,  has  been  practi- 
cally completed.  After  aa  ^chaustive  search  through  the  geological 
literature,  in<duding  the  complete  files  of  ov^  300  periodicals,  a  list 
of  about  4',000  entries  has  been  made  and  ctoss  indexed  and  the  manu- 
script is  ready  for  the  press.  The  need  of  this  compilation  and  publi- 
cation has  been  called  to  the  attention  of  the  division  by  nimierous 
working  geologists. 

CommitUe  (m  ssdimentatum. — The  work  of  the  division's  committee 
on  sedimentation  has  enlisted  more  cooperation  and  more  enthusiasm 
on  the  part  c^  the  workers  than  any  other  ot  the  division's  undertak- 
ings. This  conunittee  has  enlisted  the  services  of  geol(^ts  of  many 
spedal  interests,  as  oceanographic,  petrologic,  geophysical,  strati- 
graphicy  and  econoHiic,  together  idih  men  from  other  sciences  rep- 
resenting interest  in  the  bkrfogic,  pedologic,  and  physical-ch^nical 
phases  of  the  sedimentation  problem. 

The  committee  has  recently  submitted  to  the  division  a  rep<H*t 
in  whidi  are  presented  by  various  members  outlines  of  studies  in 
sedimentation  being  earned  on  in  the  universities,  problems  suggested 
by  State  geologists,  a  review  of  invest^ations  being  carried  on  by 
Federal  institutions,  a  biUic^aphy  of  chemical  and  physical  re- 
searches, an  outline  of  the  field  descriptions  and  suggestions  for  color 
charts  for  sedimentary  rocks  and  a  full  outline  for  a  general  treatise 
on  sedimentation.  Several  geologists  not  members  of  the  committee 
collaborated  with  the  members  in  the  preparation  of  this  report. 

In  addition  the  committee  has  been  aUe  in  several  instances  to 
bring  about  coc^erati ve  research  by  two  or  more  organizations 
on  problems  which  no  single  one  of  them  would,  or  perhaps  Could, 
have  imdertaken  alone.  It  has  also  helped  through  correspondence 
and  conference  various  isolated  workers  who  have  sought  advice*  It  is 
interesting  to  note  that  all  of  the  work  of  this  iiqiportant  and  success- 
ful committee  has  been  accomplished  without  special  funds. 

Committee  on  geography. — ^The  division  organized  a  committee  to 
consider  the  best  met^ds  of  assi^tii^  in  the  development  of  geo- 
graphical sciences  in.  America.  It  has  had  under  its  supervision  the 
special  work  of  |Nr(^aring  for  publication  certain  geographical  dafba 
accumulated  in  preparation  for  the  Peace  Conference  at  Versailles. 
This  has  included  especially  the  preparation  of  soil  vegetation,  land 
classification,  and  rainfall  maps  of  America.  With  the  special  as- 
sistance of.  Messrs.  C.  F.  Marbut,  H.  L.  Shantz,  and  J.  B.  Kincer,  the 
manuscript  text  has  been  edited  and  is. now  ready  for  publication. 
It  will  appear  probably  in  October,  1922.  Thi3  work  has  been  done 
in  cooperation  with  the  American  Geographical  Society  and  involved 
the  financial  cooperation  of  this  society  and  the  council. 
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This  committee  has  also  imdertaken  a  nmnber  of  oUier  cooperative 
projects.  One  of  the  most  important  developments  of  the  year  in 
connection  with  the  conmiittee's  work  is  the  close  cooperatioii 
which  has  been  set  up  between  the  aKoimittee  and  the  edncatkmil 
committee  of  tlie  Association  cl  American  Geogn^hers.  Tliroagii 
this  cooperation  several  definite  plans  for  facilitating  geograidiid 
research  have  been  formulated. 

MiaceUaneofia  activities. — ^Recently  the  division  of  States  relations 
requested  the  assistance  of  this  division  in  a  study  of  the  oiganin- 
tion  of  the  work  of  State  geological  surveys,  especially  as  regards  re- 
search in  cooperation  with  otiier  agencies.  This  compilation  has 
been  completed  and  was  presented  to  the  <livisi<«i  of  States  relations 
at  its  annual  meeting  on  May  23. 

Through  the  cordial  relations  which  have  been  set  up  betweoi  the 
division  and  the  Military  IntelUgence  Division  of  the  Army,  a  number 
of  Russian  general  staff  maps  were  secured  for  use  of  the  important 
Roy  Chapman  Andrews  expedition  to  Mongolia  in  the  interests  of  tiie 
American  Museum  of  Natural  History. 

A  lengthy  list  of  books  on  geology  and  geography  was  sup^died  to 
the  newly  opened  James  Jerome  Hill  Reference  Library,  of  St.  Paul 
In  the  preparation  of  this  list  the  diviai(m  had  ike  collaboration  of 
the  American  Oeo^aphical  Society  and  the  National  Geognphic 
Society. 

DIVISION  OF  XSDIOAIi  SOIEKCES. 

[V.  0.  Vauqhak,  Chaiiman.] 

(For  liflt  at  membem,  see  Appendix  A.) 

The  annual  meeting  of  the  division  was  held  in  Wasliingtoii  on 
April  24,  1922. 

Fellowships  in  medicine. — ^The  most  important  new  undertaking 
of  the  division  during  the  last  year  has  been  its  assumption  of  the 
responsibility  of  administering  an  appropriation,  made  joindy  by 
the  Eockefdler  Foundation  and  the  General  Education.  Boaid,  of 
$500,000,  to  be  expended  through  five  years  at  a  rate  of  not  more 
than  $100,000  a  year,  for  the  maintenance  of  fellowships  in  medicine. 
llie  immediate  administration  of  the  fellowships  has  been  placed  in 
•the  hands  of  a  special  bbard,  selected  by  the  division,  of  eight  ma 
eminent  in  medical  investigation  and  teaching,  of  which  board  the 
chairman  of  the  division  is  ex  officio  chairman. 

The  following  general  statement  has  been  made  by  the  board  to 
indicate  the  special  purpose  of  the  fellowships  and  the  conditions 
under  which  they  will  be  awarded: 

(a)'  The  chief  purpose  of  these  fellowships  is  to  fit  men  and  women  lor  tetdungiB 
medical  schools;  (&)  all  branches  of  medicine,  both  preventive  and  curative,  i^ 
be  open  to  those  who  seek  the  fellowships;  (c)  the  fellowriiips  are  open  to  (stixaBd 
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hoih  86X66  of  the  Ui^ted  S|ate6  and  Canada;  (d)  applicants  must  have  an  M.  D.  or  a 
Fb.  D.  degree  or  qualifications  equivaleBt  to  that  indicated  by  the  poesession  of  one 
of  these  degrees;  (e)  the  stipend  is  to  be  determined  by  the  medical  fellowship  board 
in  each  individual  case;  (/)  the  fellowships  are  not  granted  to  institutions,  and  the 
felldw  elects,  with  the  approval  of  the  bdaid,  the  place  where  and  the  man  or  men 
under  whom  he  wyi  do  bis  w^tk* 

tip  to  June  30,  1922,  13  fcillowships  had  been  awarded. 

Research  on  sex  problems, — ^At  the  invitation  of  the  Bureau  of 
Social  Hygiene,  the  division  interested  itself  in  the  matter  of  organ- 
izing a  series  of  scientific  investigations  relating  to  fundamental  sex 
problems  in  the  fields  of  morphology,  physiology,  and  psychology. 
With  the  financial  aid  of  a  gift  of  $1,000,  a  conference  of  a  dozen 
competent  scientific  men  and  women  interested  in  such  problems 
was  hdd  in  the  council's  tooms  in  Washington  on  October  29,  1921. 
Thld  conference  recommended  that  investigations  relating  to  these 
problems  be  ujldertaken  under  the  auspices  and  general  direction 
of  the  division  of  medical  sciences  of  the  ccrtmcil  with  the  cooper- 
ation of  the  Bureau  of  Social  Hygiene,  and  that  a  permanent 
board  be  set  up  by 'the  division  t6  have  immediate  charge  of  the 
investigations.  Mr.  John  D.  Rockefeller,  jr.,  offered  to  make  avail- 
able to  the  special  board,  through  the  council,  the  sum  of  $25,000  to 
meet  the  expenses  oif  these  investigations  during  the  year  July  1, 
1922;  t6  June  30,  1923.  Such  a  board  was  accordingly  oi^anized, 
consisting  of  the  following  specialists:  Dr.  W.  B.  Cannon,  professor 
of  phjrsiology  in  Harvard  Medical  School;  Dr.  E.  G.  Conklin,  pro- 
fessor of  zool<^,  Princeton  University;  Dr.  Katherine  B.  Davis, 
of  the  Bureau  of  Social  Hygiene;  Dr.  T.  W.  Salmon,  of  the  Society 
of  Social  Hy^ene  and  professor  of  psychiatry  in  the  College  of 
Physicians  and  Surgeons,  Columbia  University;  and  Dr.  B.  M. 
Yerkes,  of  the  National  Research  Council,  4nd  some  time  professor  of 
psychology  in  Harvard  University.  Doctor  Yerkes  was  made  chair- 
man of  the  board  and  Mr.  Earl  F.  Zinn,  of  the  Bureau  of  Social 
Hygiene,  was  appointed  a  salaried  full-time  executive  secretary  of 
the  board.  • 

iStndy  df  goiter*. — In  September,  1921,  the  chainnan  of  the  division 
began  to  abstrac^^  the  literature  in  the  Surgeon  General's  library 
bearing  on  the  prevalence  and  distribution  of  goiter  in  North' America. 
This  abstrlEu^t  a^  far  as  completed  is  now  iH  the  records  of  the  division. 
An  arratngenmit' was  made 'with  Surg^n  (General  Irdand  by  which 
-  charts  and  maps  showing  the  percentage  of  rejections  from  Army 
service  in  the  draft  districts  of  various  States  for  (a)  simple  goiter, 
(6>  exophthfdinic  goiter  were  prepaired.  Prof.  David^*^  Hall,  of  the 
University  'of  the  State  ^  Warfiington,  has  supplied  the  division 
with  l^-map  of  tHat  State  giving  the  distribution  of  goiter  by  coimties 
as  indicated  by  the  eiramination  of  students  entering  the  university. 
The  divkion  now  has  in  its  riecords  three  maps  (rf  the  State  of  WlashiM- 
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ton  indicatifqg  interesting  facts  widi  regard  to  the  occurrence  of 
goiter  in  that  State.  Map  No.  1  gires  the  distribution  of  goitv 
among  students,  male  and  female,  of  an  average  age  of  20  years,  as 
distributed  among  the  different  counties  of  the  State.  Map  No.  2 
gives  the  percentage  of  rejections  tor  simple  goitw  in  the  draft  dmag 
the  World  War  in  the  (Merent  draft  districts  of  the  State.  M^) 
No.  3  gives  the  same  distribution  for  exophthalmic  goiter.  Tk 
division  has  asked  the  council  to  i^ithorize  the  appointment  ci  a 
special  commission  to  prosecute  further  this  study. 

TuhercuUms  death  certificates  in  Colorado. — ^In  December,  1921, 
the  council,  on  recommendation  of  the  division,  appropriated  Sl,OO0 
to  be  used  by  the  Denver  Sanatorium  Asaociatipn  in  a  study  of  the 
death  certificates  of  persons  dying  from  tuberculosis  in  Colondo 
during  the  past  12  years.  This  ifork  is  being  prosecuted  under  the 
immediate  direction  of  I^.  Henry  Sewall,  of  Denver.  The  object  of 
this  study  is  to  make  some  contpbution  toward  a  solution  of  the 
important  problem  of  the  relation  of  climate  to  tuberculosis.  If  the 
present  study  in  Colorado  gives  indications  of  appar^it  value,  it  ii 
proposed  to  carry  on  similar  i^vestigiUions  in  other  parts  d  the 
country. 

Study  of  heart  disease. — At  the  suggestion  of  Drs.  Lewis  A.  Oonsff 
and  Alfred  E.  Cohn,  the  division  called  a  special  meeting  of  its  exMQ- 
tive  committee  to  consider,  in  coU^oratioo  with  DoctcMcs  Conner  lad 
Cohn,  a  plan  of  research  proposed  by  the  Association  for  the  PreveD- 
tion  and  Relief  of  Heart  Disease.  This  plan  has  as  principal  featoitf 
the  following:  (a)  To  darify  phases  in  the  incidence,  etiology ,  asd 
therapeutics  of  heart  disease;  (ft)  to  obtain  data  for  an  economic  be•^ 
ing  in  patients  suffering  from  clinical  heart  disease;  (c)  to  affdid 
opportunity  for  the  study  of  certain  dinical  problems.  The  plan  is 
proposed  calls  for  a  budget  <if  $18,000  to  be  e^>ei]ded  in  the  nfiit 
12  months.  This  plan  was  approved  by  the  division  and  steps  h^n 
been  taken  to  secure  the  funds  necessary  for  its  carrying  out. 

Vestibular  research. — ^In  collaboration  with  the  divisions  of  antluo- 
pdogy  and  psychology  and  of  biology  and  agriculture^  the  diviskffl 
of  medical  sci^ces  has  taken  part  in  the  general  direction  of  a  i^ 
search,  called  vestibular  research,  looking  toward  the  solutkm  d 
certain  problems  in.  aviation,  which  problems  require  for  their  aoh- 
tion  an  accurate  analysis,  of  the  functions  of  equilibrium.  He 
direction  of  the  investigations  is  ^under  the  immediate  charge  U  a 
special  committee  consisting  of  Dr.  J.  Gord(m  Wilson,  profeesw  of 
otology,  No'^westem  Univer^ty,  chturman;  Dr.  Raymond  Doc%e. 
professor  of  psychology,  Wesleyan  University;  Dr.  F.  H.  Kte, 
associate  professor  of  physiology^  Univ^ty  of  Chicago;  and  Ae 
chairmen  of  the  coimcil's  divisions  of  anthropology  and  peychckgr 
and  of  cbiology  and  agriculture  and  o{  medical  sciences.    Tbe  wcA 
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already  acoompli^ed  in  tiiis  research  and  the  work  tinder  way  are 
explained  later  in  thn  rep<»*t  under  the  discussion  of  the  activities  of 
the  division  of  anthropology  and  psycdiology. 

Study  of  the  relation  between  atmosphere  and  man. — This  is  an 
investigation  carried  on  with  the  collaboration  of  t&e  division  of 
biology  and  agriculture.  In  Januiury,  1922,  a  special  committee 
was  appointed,  consisting  of  Dr.  ElUsworth  Huntington,  research 
associate  in  gec^raphy,  Yale  University,  chairman;  J.  Arthur  Harris, 
botanical  investigator,  Staticm  for  Experimental  Evolution,' Carnegie 
Institution;  C.  E.  McChmg,  professor  of  zoology,  University  of  Penn- 
sylvania; Raymond  Pearl,  jM^ofessar  of  biometry  and  vital  statistics, 
Johns  Hopkins  Univ^vity ;  L.  R.  Jones,  professor  of  plant  pathology, 
University  of  Wisconsin;  and  the  diairman  of  the  division;  as  a 
result  of  which,  investigaticMis  have  been  set  under  way  through  the 
coop^-ation  of  various  factories  and  with  financial  support  from 
various  sources. 

Standardization  qf  biotogidid  etaine. — This  is  a  project  being  carried 
on  primarily  under  the  general  direction  of  the  division  of  biology 
and  agriculture,  but  in  which  the  'division  of  medical  sciences  has 
been  asked  to  cooperate.  A  special  committee  was  appointed  com- 
posed of  Dr.  H.  J.  Conn,  associate  bacteriologist,  agricultural  experi- 
ment station,  (Geneva,  N.  T.,  chairman;  S.  I.  Komhauser,  professor 
of  zoology,  Dtoison  Unit'ersity;  F.  B.  Malloty,  pathologist,  Boston 
City  Hospital;  P.  G.  Novy,  i»ofessor  of  bacteriology,  University  of 
Michigan;  and  L.  W.  Sharp,  assistant  professor  of  botany,  Comdl 
University.  Doctors  Mallory  and  Novy  are  special  representatives 
of  the  division  on  this  committee.  Certwi  investigations  in  connec- 
tion with  this  general  project  have  been  actively  carried  forward  and 
preliminary  reports  of  results  published.  Other  details  concerning 
this  investigation  will  be  found  later  in  this  report  under  the  dis- 
cussion of  the  activities  of  the  division  of  biology  and  agriculture. 

PXVISION  OF  BIOLOOY  ANB  AQ&IOUI/rUBB. 

[L.  R.  JoNss,  CbaimiaiL] 
(Fbr  lifli  of  iiifiiiibect,  fee  Appendix  A.) 

The  annual  meeting  of  the  division  was  held  in  Washington  April 
22,  1922. 

This  division  has  imdertaken  an  exceptionally  lisirge  number  of 
projects,  of  which  a  classified  list  indicates  that  7  may  be  looked  on 
as  completed  and  25  as  imder  way.  In  addition  three  new  ones  are 
projected  and  several  otiiers  have  been  submitted  for  consideration. 

Federation  ofhidlogical  societies. — One  of  the  most  interesting  and 
important  recent  activities  of  the  division  has  been  in  connection 
with  a  proposed  federation  of  national  biological  societies  for  the 
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purpose  of  bringing  to  bear  the  combined  attention  and  influence 
of  all  American  worldng  biologists,  who  are  estimated  to  be  at  least 
6,000  in  number,  on  undertakings  of  importance  and  common  interal 
to  all  these  bidic^ts.  An  exaJQ!^>le  of  such  possible  and  needed 
undertakings  is  the  much-discussed  one  of  aat  improvement  in  pub- 
lication facilities  and  the  development  of  a  journal  for  biological 
abstracts,  to  cover  all  biological  journals  and  miscdlaneous  pubUea- 
tions,  both  American  and  foreign.  Progress  in  connection  witJi  Uiis 
federation  has  been  active  and  positive.  Under  the  sponsorship  of 
the  council  and  division,  two  conferences  have  been  held  during  the 
year,  one  at  Toronto  in  December^  1921^  ai^d  one  at  Washington  in 
April,  1922.  At  the  Washington  conference  accredited  representa- 
tives of  18  national  biological  societies  and  of  the' 4  biological  sec- 
tions of  the  American  Association  for  the  Advancement  of  Science 
were  present.  At  this  conference  imrangements  were  made  for 
setting  up  a  council  of  the  federation  consisting  of  two  representa- 
tives of  each  society  imd  the  appointn^t  by  t^  council  of  an 
executive  committee.  A  special  joint  committee  on  publicatic»is, 
representing  the  federation  and  the  council's  divi^n  of  biology  aiui 
agriculture  was  provided  icff. 

Botanical  abstvads. — The  council  at  the  recommendaticMi  of  the 
division  has,  in  addition  to  making  certain  grants  of  money,  arranged 
to  bring  the  bibUographic  and  editorial  office  of  botanical  abstractB 
to  Washington,  giving  its  office  hou^ipg  space  in  the  council's  toobos 
and  providing  for  editorial  and  clerical  j^^sistance  for  18  months 
beginning  February  1,  19^2.  Dr*  J.  R.  Sc]:^*amm|  editor  of  Botanical 
Abstracts,  gives  part  of  his  time  to  work  as  scientific  aasodate  of  tiiB 
research  information  service  ^and  as  executive  secretary  of  this 
division. 

Foreabry  projects. — ^The  projects  of  this  division  relating  to  foreetiy, 
which  are  under  the  ioamediate  administration  of  the  special  ccon- 
mittee  on  forestry,  have  been  pushed  actively  during  the  past  year. 
Work  on  reforestation  of  cut-over  lan£  Bnd  improved  methods  of 
silviculture  have  been  carried  on  in  10  Southern  States.  This  work 
will  probably  be  concluded  in  the  fall  of  1922,  and  the  field  data 
worked  up  to  form  a  report.  Arrangement  has  been  made  for 
publication  of  a  remarkable  collection  of  international  forestry 
statistics  by  the  McGraw  Hill  Book  Co. 

Svlphur  fellowships, — ^At  the  recommendation  of  the  division,  tiie 
council  has  accepted  a  gift  from  the  Texas  Gulf  Sulphur  Co.  of  $10,000 
to  be  used  for  the  maintenance  of  a  series  of  research  fellowships  for 
studies  on  the  agricultural  uses  of  sulphur.  Eight  such  fellowships 
have  been  established  and  appointments  made  for  most  of  them. 

Sigma  Xi  fellowships. — ^As  a  result  of  a  small  grant  made  by  the 
coimcil  to  the  Sigma  Xi  Society  in  1921  to  promote  its  endeavors  to 
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establish  research  fellowships  in  biology,  fands  have  been  secured 
by  the  society  enabling  it  to  offer  several  fellowships  at  a  minimum 
of  $1,600  each. 

Standardizaiian  of  hiohgiccd  stains. — This  work  is  directed  by  a 
special  ccomnittee  rei»resendng  the  division,  the  Society  of  American 
Bacteriologists,  Botanical  Society  of  America^  and  American  Society 
of  Zoologists,  together  with  representatives  of  the  medical  sciences. 
The  work  has  been  in  active  progress  under  the  direction  of  Dr.  H.  J. 
Conn,  of  Geneva,  with  the  aid  of  a  grant  of  $1,000  from  the  Chemical 
Foundation.     (See  also  imder  division  of  medical  sd^ices.) 

Biological  relations  of  insects  to  flowers. — An  investigation  of  the 
biological  relatioi^  of  insects  to  flowers,  through  the  cooperative 
efforts  of  the  division,  the  American  Museum  of  Natural  History^ 
Cornell  University,  and  the  University  of  Colorado,  has  been  under- 
taken and  field  work  is  now  in  jnogress  in  Colorado.  I^e  investi- 
gators include  botanists,  entomologists,  and  physicists. 

Admsory  hoard  of  the  American  Iristitute  of  Baking. — Closer  coopera- 
tion between  the  American  Institute  of  Baking  and  an  advisory  board 
set  up  at  its  request  by  the  division  has  been  established  during  the 
year.  Under  the  supervision  of  Doctor  Prescott,  of  the  board,  a 
study  of  mold  infection  of  breads  has  been  undertak^i  in  his  labora- 
tory at  the  Massachusetts  Institute  of  Technology.  During  the  past 
year  the  institute  has  transferred  its  headquarters  from  Minneapolis 
to  Chicago.  One  of  its  chief  aims  is  to  enlist  the  interest  of  graduate 
students  in  chemistry  in  the  possibility  of  devoting  their  energy  to 
problems  of  technical  interest  to  the  baking  industry.  Cooperative 
relations  have  already  been  established  by  the  institute  with  several 
universities. 

Food  and  nutrition  projects. — One  of  the  main  pieces  of  work  de- 
veloped under  the  auspices  of  the  ccHnmittee  on  food  and  nutrition  is 
that  on  the  calcium  of  magnesium  metaboli^n  in  women  imder^ 
taken  under  the  direction  of  Dr.  Jean  Bogert  at  the  Kansas  State 
Agricultural  College.  The  work  which  was  being  done  in  animal 
nutrition  imder  the  supervision  of  the  late  Dr.  H.  P.  Armsby,  at 
Pennsylvania  State  Collie,  is  being  continued  under  the  direction  of 
Prof.  E.  B.  Forbes,  of  the  same  college.  Preliminary  results  have 
already  been  published  in  the  bulletin  series  of  the  coimcil. 

A  special  undertaking  in  connection  witii  food-products  investiga- 
tion with  the  aid  of  funds  donated  by  the  Glass  Container  Association 
of  America  is  an -investigation  of  proper  methods  for  determining 
the  number  and  character  of  contaminating  micnxHTgauisms  affect- 
ing food  products.  Part  of  the  work  has  been  developed  under  tJie 
direction  of  Dr.  R.  S.  Breed,  of  the  Geneva  Agricultural  Experiment 
Station,  and  a  report  on  this  work  is  now  being  prepared  for  publi- 
cation. 


Digitized  by 


Google 


66       ANNUAL  REPOBT  NATIOKAL  ACAI^ICY  OF  8CIBNCBS,   1922. 

Investigatums  an  the  atmaaphere  and  man. — ^WiUi  some  finanrial 
rapport  from  the  council^  used  espedaUy  for  denrelopineiit  and  pro- 
motion work|  the  committee  on  atmosphere  and  man  has  been  able 
to  find  additional  financial  support  and  to  effect  cooperative  rdir 
tions  witii  various  factories  in  which  it  is  proposed  to  make  invest^ 
tions  of  the  relatioii  of  atmos}^ere  to  the  efficiency  of  the  woriu^* 
Some  of  this  work  is  already  under  way.  (See  also  under  division  ci 
medicid  sciences.) 

Catalogue  ofunpuUiAed  bitlUographiee  to  Uolegjf. — Active  work  has 
been  under  way  iar  several  months  on  Uie  preparation  of  a  catakigae 
of  unpublished  bibliographies  in  biology. 

Cantoffiays  abortion. — ^In  connection  witib  the  conttagiooa  abcvtioo 
project,  a  project  undertaken  joindy  with  the  division  of  medical 
sciences,  a  committee  has  been  appointed  to  coordinate  the  activitaeB 
of  the  cooperating  workera,  incioding  veterinarians,  bacteriologistB, 
etc.,  on  this  investigation. 

RmM  project. — ^The  project  for  the  bringing  to  pomjdetion,  under 
the  sponsorship  of  the  division,  of  Dr.  J.  C.  Arthur's  importtnt 
monograph  on  the  North  American  rusts  has  enlisted  the  cooperatiTe 
efforts  of  the  United  States  Department  of  Agriculture,  Purdue 
University,  Pennsylvania  State  College,  and  Virginia  Polytedmic 
Institute.  A  representative  from  each  of  these  State  institutions  is 
to  cooperate  witb  Dr.  Arthur  in  advancing  this  work. 

Marine  piling  investigations. — ^This  project,  undertaken  by  the 
joint  ^orts  of  the  division  and  the  division  of  engineering,  is  one  of 
the  large  projects  of  the  coimcil  and  is  actively  under  way.  (F<v 
special  reference  to  it  see  division  of  engineering  in  this  report.) 

Conferences. — ^The  division  lays  special  stress  upon  the  value  d 
conferences  on  important  biological  problems  and  it  has  sponsored  a 
number  of  these  conferences  during  the  year,  notably  a  confennoe 
on  bk)ph3^cal  proUems,  a  genetics  conference,  a  conference  on  con- 
tagious abortion,  and  confermices  dealing  with  a  federation  of 
American  biological  societies.  Certain  of  these  conf^^ices  haTe 
already  been  referred  to  in  connection  with  the  special  projects  d 
the  division. 

DIVISION  OF  ANTHBOPOLOGY  ANB  PBYGSOLOGT.' 

[Carl  E.  S^ashorb,  Ofmlnnan.) 
(For  list  of  memben,  see  Appendix  A.) 

The  annual  meeting  of  the  division  was  held  in  Washington  (m 
April  25,  1922. 

Conference  on  anthropcloguxd  problems. — (hi  September  24,  1921, 
a  conference  of  distinguished  specialists,  inducUi^  psychologiBtB, 
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medical  men,  and  general  bioiogistB,  wae  held  in  New  York  to  con- 
sider the  question: 

From  the  point  of  view  of  applied  racial  paychology  and  anthropology  to-day, 
idiat  are  ilie  most  tullely  and  pimmsiilg  scientific  projects  of  a  basic  nattnre  that  the 
divisian  of  anthropology  and  pisydiology  of  th«  National  Beeeaidi  Council  sblDiild 
attempt  to  fcmnulate  and  fosttr? 

A  considerable  variety  of  suggestions  was  made,  of  wMoh  five  Were 
generjEdly  approved  for  specid  consideration  and  active  attention 
by  ^e  division,  as  follows: 

1.  The  formulation  of  a  procedure  for  the  testing  of  fitnett  of  prospective  immigrants 
through  liie  consulates  of  the  various  countries  sending  in  immigrahtB  on  the  5  t>er 
cent  bads.  If  there  is  to  be  aselection,  tbaro  is  no  reason  why  we  should  not  establish 
a  preferential  list,  where  more  than  the  5  per  cent  quota  apply,  and  establish  important 
minimum  standards  within  the  quota, 

2.  A  consideration  of  the  needs  of  vital  statistics  on  the  mental  side  of  man  for  the 
purpose  of  encoTu:aging  census  authorities  and  various  voluntary  organizations  to 
insert  certain  desired  items  ih  their  census  or  surveys,  and  to  establish  uniform  pro- 
cedure in  the  ooUectioa  of  these  data. 

3.  The  specification  and  standardizalidn  of  the  basic  mental  tests  that  should  be 
obeerved,  measured,  and  recorded  in  the  comparison  of  races  and  other  social  groups. 
At  the  present  time  there  is  no  consensus  of  opinion  as  to  which  traits  are  most  sig- 
nificant, and  there  is  no  well-established  technique  of  procedure. 

4.  The  inheritance  of  mental  traits:  This  is  involvecl  in  many  projects,  and  it  may 
be  well  to  give  diMctioiis  to  a  number  of  intereets  woridng  in  tbd$  field  at  the  present 
time. 

5.  A  review  of  the  motives  and  mental  conditions  that  tend  to  prqdoce  crime  in 
this  country,  the  object  being  to  reveal  the  importance  of  the  instinctive  intellectual 
and  mental  forces  which  may  be  employed  in  the  suppression  of  crime  and  ihe  reduc- 
tion of  social  unrest. 

Committee  on  State  archseological  surveys. — The  work  of  this  com- 
mittee during  the  year  falls  under  two  xnain  heads:  (1)  Developing 
a  plan  for  surveys  in  the  Mississippi  Valley  and  the  formulatioi^  of 
technique  for  field  work,  and  (2)  the  stimulation  of  activiti^  in  the 
several  States.  The  committee  has  been  able  to  arrange  for  the 
starting  of  surveys  in  Indiana,  Iowa,  and  Missouri.  The  outlook 
is  good  for  the  initiation  of  a  survey  in  Illinois.  Other  States  are 
being  approached.  A  handbook  on  State  archaeological  surveys  is 
being  prepared  by  the  committee. 

Psychological  abstracts, — The  division  has  had  for  some  time  a 
committee  on  the  initiation  of  a  journal  of  psychological  abstracts. 
In  the  light  of  the  development  of  the  plan  for  establishing  ^  national 
federation  of  biological  societies  (see  under  division  of  biology  and 
agriculture)  and  the  probable  founding  by  this  federation  of  a  journal 
of  biological  abstracts,  the  division  has  discharged  this  committee 
and  set  up  a  special  committee  on  psychol6gical  abstracts  for  the 
purpose  of  cooperating  with  the  federation  of  biological  societies 
in  order  to  standardize  abstracts,  eil(^ourago  journals  to  require  anql 
26865"— S.  Doc.  28k5,  et-4 6  ' 
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print  authors'  abstracts,  and  devielop  4  single  cooperatiye  agency 
through  which  all  biological  (including  psychological)  abstracts 
shall  be  published. 

Natianal  inteUigence  test$.—The  work  during  the  past  year  of  this 
important  committee — whose  earlier  work  resulted  in  die  prepara- 
tion of  a  set  of  national  intelligence  tests  for  school  children,  pub- 
lished and  distributed  by  hundreds  of  thousands  to  the  schools  of 
the  coimtry  by  the  World  Book  Go.,  of  Yonfcers,  N.  Y. — has  becai 
largely  routine.  Through  the  World  Book  Co.  the  committee  issued 
in  May,  1921,  a  supplement  to  the  manual  of  directions  and  later 
in  the  sunmier  a  revised  edition.  All  royalties  arising  from  these 
publications  are  devoted  to  financing  tiie  further  work  of  the 
committee. 

Material  has  been  collected  for  the  establishment  of  norms  and  the 
revision  of  old  norms,  taking  into  account  geographical  distributiiHi, 
sex  difference,  and  practice  and  methods  of  converting  scores  into 
^'mental  age"  scores. 

OoUege  etUranee  tests. — The  division  has  set  up  a  committee  on 
college  entrance  tests,  which  is  instructed  to  prepare  for  publication 
an  annual  survey  of  the  subject. 

Superior  attainment  of  coUege  students, — ^In  collaboration  wiiii  the 
division  of  educational  relations  the  chairman  of  the  division  has 
taken  an  active  part  in  planning  and  carrying  on  a  special  study  <A 
the  problem  of  the  college  and  university  student  of  supmor  attain- 
ment, or- the  ''gifted  student,"  as  he  has  been  called.  In  this  con- 
nection the  chairman  has  written  an  ''open  letter  to  college  seniorB'' 
calling  attention  to  the  opportunities  open  to  competent  students  for 
careers  in  scholarship  and  research.  Over  15,000  copies  of  this  "  open 
letter"  have  been  provided  collie  deans  and  special  faculty  commit- 
tees, at  their  specific  request,  for  dislribution^  to  members  of  gradu- 
ating classes.  The  chairman  has  also  prepared  a  bulletin  on 
"Psychology  as  a  career"  and  another  on  "The  sectioning  of  classes 
on  the  basis  of  ability,"  both  of  which  have  been  given  a  wide  dre^ 
lation.  Dr.  Clark  Wissler,  curator  of  anthropology  in  the  American 
Musexmi  of  Natural  History  and  member  of  the  division,  has  prepared 
a  bulletin  on  "Anthropology  as  a  career,"  which  has  been  published. 
(For  further  account  of  the  work  of  the  coxmcil  in  connection  with 
the  problem  of  the  gifted  student  see  Division  of  Educational  BeJa- 
tions  in  this  report.) 

Committee  on  vestihular  research. — The  committee  on  vestibular 
research,  a  joint  committee  of  three  divisions  of  the  council,  of  which 
the  division  of  anthropology  and  psychology  is  one,  is  unusual  in 
character  by  reason  of  the  fact  that  each  member  of  the  committee 
is  personally  actively  engaged  in  cooperative  research  on  the  problem 
before  the  committee.    The  special  efforts  of,  the  committee  are 
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directed  toward  a  solution  of  the  problem  of  animal  equi^brium, 
especially  the  eqirilibrinm  of  aviators.  The  reputed  relation  of  the 
vestibule  of  the  ear,  including  the  somidreular  canals,  to  equilibrium 
directs  the  work  of  the  committee  largely  toward  an  investigation  of 
this  vestibule,  and  hence  gives  the  committee  its  name. 

One  of  the  main  problems  of  flying  is  the  problem  of  balancing  in 
the  air.  The  factors  which  enter  into  balandng  are  complex  and  but 
partially  known.  Three  known  factors  are  recognized,  tiie  eye,  the 
ear,  the  joint,  muscle,  and  pressure  sensations.  Excessive  stimuli 
from  at  least  two  of  these,  the  eye  and  the  ear,  Wifl  result  in  vertigo. 
Any  or  all  of  these  factors  may  give  faulty  information,  which  would 
tend  to  produce  faulty  control  of  the  machine  and  possible  disaster. 
The  causes  of  this  false  information  are  known  only  in  part.  Faulty 
reactions  while  flying  may  also  come  from  temporary  pathologlical 
causes;  for  insrlance,  blockage  of  the  tube  to  the  ear.  These,  if 
recogniased,  could  be  guarded  against. 

Statistics  published  by  the  United  States  War  Department  show 
that  96  per  cent  of  fatalities  during  flying  were  due  to  faults  or  circum- 
stances directly  connected  with  the  pilot,  circumstances  connected 
with  an  uncorrected  maneuver,  or  a  loss  of  contrd. 

The  purpose  of  this  committee  is  not  only  to  study  the  factors  which 
enter  into  balancing  but  to  study  the  factors  which  disturb  this 
balance,  and,  if  possible,  to  ascertain  how  to  rectify  such  gttots. 
Since  certain  individuals  have  their  balance  easily  upset,  the  commit- 
tee would  study  which  particular  factor  or  factors  are  at  fault. 

Tlie  researches  of  the  committee  are  actively  under  way.  Certain 
financial  support  has  been  given  the  committee  by  the  council. 
(See  also  under  Division  of  Medical  Sciences.) 

Immigration  problems. — ^As  a  result  of  correspondence  initiated  by 
Dr.  Kobert  DeC.  Ward,  of  Harvard,  informal  conferences  have  been 
held  with  persons  interested  in  the  scientific  approach  to  the  problem 
of  selective  immigration,  and  there  seems  to  be  general  agreement 
that  a  conference  on  this  subject  should  be  called  early  in  the  fall. 
This  conference  might  meet  in  two  divisions:  First,  a  general  con- 
ference made  up  of  representatives  of  those  in  charge  of  the  immigra- 
tion examinations.  Doctor  Pierce,  the  Commissioner  of  Immigration, 
and  the  chairman  of  the  Immigration  Committees  in  the  Senate  and 
House,  respectively.  Professor  Yerkes,  Doctor  Ward,  and  the  chairman 
of  this  division.  The  object  of  this  preliminary  conference  should  be 
to  establish  cordial  relations  with  those  who  are  charged  with  the 
administration  of  the  service.  This  might  then  be  followed  up  by 
the  organization  of  a  smaller  committee  to  consider  the  technical 
^work  of  surveying  methods  of  examination,  aims  and  principles  of 
selection,  and  cooperation  with  those  engaged  in  the  promotion  of 
legislation. 
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CommUu  on  $kibUizm0  cf  ^ciefUi^fic  ftmdf. — The  diaiiman  of  the 
division  has  givoi  much  lime  dmiig  the  jeftr  to  die  geDenl  probkm 
at  wuys  Mid  metas  o£  enaeimigiQg  and  s«f eguaiding  funds  for  re- 
search The  hiatcvj  «l  permaiKiit  cadowiamtB  for  chaiitj  and 
science  is  tragic,  in  that  moat  of  tbe  charteia  jbave  been  the  Greati(»is 
of  chance  or  some  freakish  noti<»i  idtich  readers  the  purpose  to  be 
served  impneticaUe  and  the  custody  ci  the  funds  unsafe.  All  this 
is  very  discouraging  to  those  who  desire  to  set  aside  money  oa  & 
large  scale  in  the  int^est  of  scifpOMse.  It  is  therefore  dear  that  the 
National  Beseardh  Council  has  a  voy  important  duty  and  reepoosi- 
bility  for  the  undertaking  of  tiiorough  investi^tions  of  Hk^  history 
of  methods  of  organizii^  funds,  the  legel  aspects,  and  methods  of 
pojMikirizing  and  promoting  thb  interest  in  %  busmes84ike  maimer 
for  the  ^loeuregement  of  gifts,  tiittr  «tftabltdmient  on  sound  business 
prindples,  and  their  des]0i>atmi  for  p^manently  ns^ul  purposes. 

One  of  the  results  of  the  chairman's  siUidy  of  tifais  problem  is  a 
teertative  proposal  oafied  '^The  elector  plan  for  the  administration  of 
resewreh  funds/'  pccq^ared  by  him  persimally  with  the  advice  of  the 
committee  <m  the  eul^ect  consiM^  of  President  James  R.  Angell, 
Dr.  Simon  Flexner,  and  Dr.  CSiarles  D.  Wakott. 

Oooperati&n  wUh  other  divisional — ^In  addition  to  the  cooperatimi  of 
the  di^^on  with  other  divisions  of  the  council  on  projects  already 
mentioned,  the  division  has  cooperated  with  the  divisions  of  medicsJ 
sciences  and  biology  and  agrix»dture  in  two  other  projects,  namdiy: 
Scientific  researdi  in  problems  of  b&ml  (see  division  of  medical  scieDcee 
in  this  report)  and  th^  relatioBs  of  atmosphere  and  man  (see  division 
of  biolo^  and  agrieultune  in  this  r^^<ui;). 
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OFFI01BBS,   MEMBSB8,  AND  0OMMITTEE8. 
OpncmsM  AKB  BxBConrv  Boasd. 

OPFZCKB8. 

Honorary  dudmum,  Geqif^e  E.  Sale,  director,  Mount  Wilson  Observatory,  Gamegie 
Institution  of  Waddhgton,  Pasadena,  Calif. 

Chairman  of  ihe  executive  board,  Jdm  C.  Merriam,  president,  Gamegie  Institution 
of  Washington,  Washington^  D.  C. 

PIttt  vice  chairman,  Oharleff  !D.  Wdcdtt,  secretary,  Smithsonian  Institution;  presi- 
dent National  Academy  of  Sciences,  Washington,  D:  C. 

Second  vice  chairman,  Gano  Dunn,  president,  J,  G.  White  Engineering  Corporation, 
43  Exchange  Place,  New  York  City. 

Thigd  victf  chairman^.  B.  A.  MitiiVaa,  direotiivNoiiaaaBtidie'Lriaoratary^PhyBicB, 
California  Institute  ol  T«diBology,  PMadeaa,  Qilif. 

Permanent  seoretary,  T«m^  K^logg,.'NiiMBial  BtfeeardK  Gouncii,  Washington, 
D.  C. 

Assiftaiti  searetary,  Albert  L.  Btanms,  National  Dsaeiwh  Qowicil,  Washington, 
D.  C. 

Aanttant  Be<s«tary,  Paul  Brockstt*  asiilaiit  asggalasy,  National  Aoademy  of 
Sciences,  Washington,  D.  C. 

Treasuiw,  F.  L.  Ranaomoi  geologiBt  in  daage,  section  of  metalMfaroas  depodts. 
United  States  Geological  Survey;  treaoittier,  NatlonaL  Academy  o{  ScienceB,  Wash* 
ington,  D.  C. 

By  reciprocal  arrangement  with  the  Engineering  FoundatLon — 

Assistant  secretary,  AJlfrad  IX  FSinA^secretaryi,  Engiiwwring  Fomidation ;  chairman, 
d]?nslon  of  enginMing,  Natiimal  Reeeavdi)  Council,  29i  ^eet  Thirty-ninth  Street, 
New  York  City. 

BXBCUnVB   BOARD. 

Chainnan,  John  C.  Merriam. 

ItWBKM  Vt  Officio. 

Officers  of  <he  council  (exc^t  assistant  secretaiies). 

President  of  the  National  Academy  of  Sciences,  Charles  D.  Walcott^  secretary, 
Smitlisonii^i  Institution,  Washington,  D.  C. 

Home  Secretary  of  the  National  Academy  of  Sciences,  C.  G.  Abbot,  director,  Astro- 
physical  Observatory,  Smithsonian  Institution,  Washington,  D.  G. 

President  of  the  American  Association  for  the  Advancem«[it  of  Science,  J.  Playfair 
McMurrich,  professor  of  anatomy.  University  of  Toronto,  Toronto,  Canada. 

Past  chairman  of  the  Natumal  Booearch  Cooneil)  James  R.  Angell,  president,  Yale 
University,  New  Haven,  Goim. 

Chairmen  of  the  divimons  of  general  relations.  ' 

Chairmen  and  vice  chairmen  of  the  divisions  of  science  and  technology. 


Edward  Bean  Adams,  engineer,  71  Broadway,  Wttw  Y<xtk  City. 

'  John  J.  Carty,  vice  president,  American  Telephone  St  Tdegraph  Co.,  IM  Broadway, 
llew  York  City. 
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Gano  Dunn,  president,  J.  6.  White  Engineering  Corpofation,  43  Exdiange  Titoe, 
New  York  (Aty, 

William  M.  Jardine,  president,  Kansas  State  Agricultuial  College,  Manhattan,  'Emm, 

R.  A.  Millikan,  director,  Norman  Bridge  Labofatory  of  Physics,  Califonua  Institote 
pf  Technology,  Pasadena,  Calif. 

A.  A.  Noyes,  director  of  c^iemical  research,  California  Institute  of  Technology. 
Pasadena,  CaGf. 

Raymond  Pearl,  jMofessw  o£  biometfy  and  vital  statistics,  Johns  Hopkins  Univa- 
sity,  BaltinuM^,  Md. 

M.  I.  Pupin,  professor  of  electiomedianics,  Columlna  Univetsity,  New  York  Cltr. 

S.  W.  Stratton,  directs.  United  States  Bureau  of  Standards,  Washington,  D.  C. 

Ambrose  Swasey,  president,  Warner  &  Swasey  Co.,  Cleveland,  Ohio. 

William  H.  Welch,  director,  school  of  hygiene  and  public  health,  Johns  Hopkbi 
Univeraity,  Baltimore,  Md. 

President,  Sigma  Xi  Society,  ex  officio,  Henry  B.  Waid,  professor  of  moakc^ 
University  of  Illinois,  Urbana,  111. 

AdHTNISTRATIVB  CoinOTTEBS  OF  THB  COUKCIL. 

Committee  on  budget  (j<iint  oommittee  with  National  Academy  of  ScuBces): 
Chairman,  Charles  D.  Walcott;  John  C.  Merriam,  F.  L.  Ransome. 

Committee  on  building  plans:  Claiman,  Geoige  E.  Hale;  Gano  Dunn,  H.  K 
Howe,  Vernon  Kellogg,  Jdm  C.  Merriam,  R.  A.  Millikan,  A.  A.  Noyes,  AqgoBtv 
Trowbridge^  Charies  D.  Waloolt,  with  H.  S.  Pritcfaatt  in  an  advisory  cspmcsty,  repre- 
senting the  Carnegie  Corporation. 

Conunittee  on  building  stone  (with  reference  to  new  building):  Chaiiinan,  Ghariee 
D.  Walcott;  Vernon  Kellogg,  John  C.  Merriam. 

C(Hnmittee  on  finance:  C^iainaan,  John  C.  Meniam;  John  J.  Carty,  Qano  Dum, 
H.  Q.  Gale,  George  E.  Hale,  H.  E.  Howe,  V^mon  Kellogg. 

Committee  on  organization  and  budget:  Chairman,  H.  E.  Howe;  Vernon  KeDoff, 
F.  L.  Ransome. 

Promotion  committed:  Chairman,  H.  E.  Howe;  P^  Moore. 

Committee  on  publieatipn  and  pubHoity:  Chairman,  Bob^t  M.  Yerkes;  H  .E. 
Howe,  Vernon  Kellogg,  John  C.  Merriam. 

Rbprbsbntativss  of  the  Council  on — 

Editorial  board  of  the  Proceedings  of  the  National  Academy  of  Sciences:  F.  G. 
Cottiell,  Alfred  D.  Flinn,  H.  G.  Gale,  L.  R.  Jones,  Vernon  Kellogg,  E.  B.  MatibeiiB, 
John  C.  Merriam,  R.  A.  Millikan,  F.  L.  Ransome,  C.  E.  Seashore,  V.  C.  VaugM. 
Robert  M.  Yetkes;  member  of  editorial  executive  committee,  Vernon  Kellogg. 

Board  of  trustees  of  science  service:  George  E.  Hale,  Vernon  Kellogg,  Robot  M. 
Yericee. 

C<»imiisBion  of  Swiss  Natural  Science  Assodation  for  the  Management  of  the  Cca- 
dlium  BibUographicum:  Vernon  Kellogg. 

Tegboooal  CoMmrrBBs  of  thb  CouNiai.. 

Conmdttee  on  Concilium  Bibliographicum:  Chairman,  Vernon  Kellogg;  L.  B. 
Jones,  J.  R.  Schramm,  Robert  M.  Yerkes. 

Committee  on  conservation  of  natural  resources  (acting  as  the  Research  Coonci 
section  of  the  executive  committee  on  natural  resources  of  the  American  AsaociatiaD 
for  the  Advancement  of  Science,  the  National  Academy  of  Sciences^  and  the  Natiooal 
Research  Council}:  Chairmau,  John  C.  Merriam;  J.  ^cKeen  Gattell,  John  M.  Glade, 
Venion  Kellogg,  C.  E.  McClung. 
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Committee  to  consider  various  i^iasee  of  industrial  researdi:  Ghainnan,  Gano 
Dunn;  CcMnfort  A.  Adams,  John  J.  Carty,  XJeorge  E.  Hale,  H.  E.  Howe. 

Committee  on  cooperation  with  Research  Corporation:  Chairman,  F.  G.  Cottrell; 
H.  E.  Howe,  Augustus  Trowbridge,  Robert  M.  Yerkes. 

Committee  on  Federal  grunts  for  research:  Chairmpn,  Vomon  Kellqgg;  John  J. 
Carty,  Gano  Dunn,  S.  W.  Stratton,  Charles  D.  Waloott,  Robert  M.  Yerkes. 

Committee  on  filing  of  sealed  documents:  Chairman,  Paul  Brockett;  F.  G.  Cottrell, 
H.  E.  Howe. 

Committee  on  Patent  Office;  Chairman,  L.  H.  Baekeland,  honorary  professor  of 
chemical  engineering,  Columbia  University;  residence,  Yonkers,  N.  Y.;  secretary, 
Edwin  J.  Prindle,  111  Broadway,  New  York  City;  W.  F.  Durand,  Thomas  Ewing, 
Frederick  P.  Fish,  Reid  Hunt,  R.  A.  MiUikan,  M.  I.  Pupin,  S.  W.  Stratton,  C.  P. 
Townsend. 

Trustees  for  the  publication  of  International  Critical  Tables:  Chairman,  George  P. 
Adamson,  president,  Greneral  Chemical  Co.,  25  Broad  Street,  New  York  City;  secre- 
tary, W.  M.  Coise;  H.  E.  Howe,  Edward  P.  Hyde,  Hiugh  K.  Moore,  Charles  L.  Raese, 
Julius  Stieglitz. 

Editorial  board  for  publication. oi  Intematicnial  jOdtical  Tables:  Creoige  K.  Buigess, 
Saul  Dushman,  John  Johnston,  C.  E.  "K.  Mees,  C.  E.  Mendenhall,  R.  B.  Moore. 

Executive  committee  of  the  American  Geophysical  Union:  Chairman,  William 
Bowie,  Chief,  Division  of  Geodesy,  United  States  Coast  and  Geodetic  Survey,  Wash- 
ington, D.  C;  vice  chairman,  Louis  A.  Bauer,  director,  department  of  terrestrial 
magnetism,  Carnegie  Institution  of  Washington,  Washington,  D.  C;  secretary,  W.  J. 
Humphreys,  professor  of  meteorological  physics,  United  States  Weather  Bureau, 
Washington,  D.  C;  F.  G.  Cottrell,  Arthur  L.  Day,  H.  G.  Gale,  L.  R.  Jones,  G.  W. 
Littlehales,  C.  F.  Marvin,  E.  B.  Mathews,  R.  A.  Millikan,  H.  F.  Reid,  H.  S.  Wash- 
ington. 

DIVISIONS    OF  THE   C5OUN0IL. 

DivisioK  or  Fbdbbaii  Rslahonb. 

Chairman,  Charles  D.  Walcott. 
Vice  chairman,  A.  P.  Davis. 
Secretary,  H.  G.  Gale. 

xzsconvs  eoMMTmi. 

Chairman,  Charles  D.  Walcott;  vice  chairman,  A.  P.  Davis;  secretary,  H.  G.  Gale; 
William  Bowie,  Brigadier  General  A.  A.  Fries,  S.  W.  Stratton. 

MBMBBR8   OF  THE  DnOSIOK. 

H.  G.  Gale,  profiessor  of  physics.  University  of  Chicago;  chairman,  division  of  phy- 
sical sciences,  National  Research  Council,  Washington,  D.  C. 


Robert  M.  Yerkes,  chairman,  research  information  service,  National  Research 
Council,  Washington,  D.  C. 

The  President  of  the  United  States,  on  the  recommendation  of  the  president  of  the 
National  Academy  of  Sciences,  acting  as  chairman  of  the  division  of  federal  relations 
of  the  National  Research  Council,  has  designated  tbe  foUowing  Representatives  of  the 
various  departments  to  act  as  membeiiB  of  this  division: 

DBPABfiMsirr  or  statk. 

Wilbur  J.  Carr,  Director,  Consular  Service. 

DKPABTMXNT  OF  THl  TBBA8UBT. 

J.  W.  Schereschewsky,  Assistant  Surgeon  General,  Public  Health  Service. 
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DEPABTMINT  OV  WAS. 

Lieut.  Col.  Edward  T.  Donnelly,  General  Staff,  United  States  Army. 

Lieut.  Col.  W.  B.  Graham,  Military  Intelligence  Diviaion,  United  States  Army. 

Col.  Clarence  H.  McNeil,  Coast  ArttUery,  United  States  Army. 

Col.  Joseph  S.  Slier,  Medical  Corps,  United  States  Army. 

Lieut.  Col.  Clarence  0.  SherriU,  Engineer  Corps,  United  States  Army. 

Col.  Colden  L'H.  Kuggles,  Ordnance  Department,  United  States  Army. 

Maj.  Gen.  George  0.  Squier,  Chief  Signal  Officer,  United  States  Army. 

MaJ.  Henry  W.  Harms,  Air  Service,  United  States  Army. 

Brig.  Gen.  A.  A.  Fries,  Chief,  Chemical  Wartoe  Service,  United  States  Army. 

DEfABTimiT  OF  JUSTICB. 

William  D.  lUter,  Assistant  Att<»ney  General. 

po£rr  omcB  dkpabtmkwt. 
Joseph  Stewart,  special  asslfitant  to  the  Attorney  General. 

vtHJemmaet  or  noi  natt. 

Director,  Intelligence  Division,  Office  of  Naval  Operations,  United  States  Navy. 

Superintendent,  Naval  Observatory,  Bureau  of  Navigation,  United  States  Navy. 

Hear  Admiral  Luther  fi.  Gregory,  Chief,  Bureau  of  Yards  and  Docks,  United  States 
Navy. 

,  Bureau  of  Ordnance,  United  States  Navy. 

Bear  Admiral  D.  W.  Taylor,  Chief  Constructor  of  the  Navy,  and  Chief,  Bureau  d 
Construction  and  Repair,  United  States  Navy. 

Bear  Admiral  B.  S.  Griffin,  Chief,  Bureau  of  Engineering,  United  States  Navy. 

Bear  Admiral  Edward  B.  Stitt^  Surgeon  Gen^id,  and  Chief,  Bureau  of  Medicine 
and  Surgery,  United  States  Navy. 

jmBj^xnasn  or  nB.nmnuoa. 

William  A.  Kinnan,  First  Assistant  Commissioner  of  Patents,  Patent  Ofiiea. 
George  F.  Zook,  specialist  in  higher  education.  Bureau  of  Education. 
George  Otis  Smith,  Director,  Geological  Survey. 
A.  P.  Davis,  Director,  Beclamation  Servioe. 
H.  Foster  Bain,  Director,  Bureau  of  Mines. 

DxpAamsMT  or  AOMcui^nma* 

C.  F.  Marvin,  Chief,  Weather  Bureau. 

J.  B.  Mohler,  Chief,  Bureau  of  Animal  Industry. 

Earl  F.  Kellerman,  Physiologist  and  Associate  Chief,  Bureau  of  Plant  Industiy. 

E.  H.  Clapp,  Assistant  Forester,  Forest  Service. 

Frederick  B.  Power,  Pharmaceutical  Besearch  Chemist,  Bureau  of  Chemislzy. 

Milton  Whitney,  Chief,  Bureau  of  Soils. 

L.  O.  Howard,  Entomologist  and  C^iief,  Bureau  of  Entomology. 

E.  W.  Nelson,  Biologist  and  Chief,  Bureau  of  Biological  Survey. 

T:  H.  MacDonald,  Chief,  Bureau  of  Public  Beads. 

D^ASnCXHT  (Mr  OOmOBCB. 

Joseph  A.  Hill,  chief  statistician.  Bureau  of  the  Census. 

S.  W.  Stratton,  Director,  Bureau  of  Standards. 

Hugh  M.  Smith,  Commissioner,  Bureau  of  Fisheries. 

William  Bowie,  Chief,  Division  of  Geodesy,  Coast  and  Geodetic  Survey. 
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DKPABnO^  OF  LABOB. 

Ethdibert  Stewart,  ComTni/wioner,  Bureau  of  Labor  Statistics. 

SMITH80NUN  mSTTrUlSON. 

Charles  D.  Walcott,  Secretary,  SoiithBoxuan  Institution;  president,  National  Acad- 
emy of  Sciences,  Washington,  D.  C. 


Committee  on  relations  between  scientific  agencies  in  State  and  Fedeial  GoveKn- 
ments  (joint  committee  with  division  of  States  relations):  Chairman  of  the  joint  com- 
mittee and  of  the  section  of  the  divimon  of  Pedecal  relations,  £.  W.  Allen,  Chief 
Office  of  Experiment  Stations,  United  States  Department  of  Agriculture,  Washington, 
D.C. 

Comfnitteei  on  Scope  of  Qovemment  Service:  Chairmimf  H«  Foster  Bain. 

DrvisioN  OF  FoBBiQN  Reiationb.  . 

Chairman,  IL  A,  Millllqm, 
Vice  chairman,  Wilbur  J.  Cam 
Vice  chairmaff,  Vernon  Kellqgg. 
Secretary,  Albert  L.  Barrows* 

giatvnvM  ooifinrm. 

Chairman,  R.  A.  Millikan;  vice  d^tionen^  Wilbur  J.  Carr  and  Vemom  K^logg; 
William  Bowie,  George  E,  Hale,  Johi|  C.  Vwaiamt  Augustus  Trowbridge. 

MSHBBRd  of  TBS  DIVISION. 

*  Charl^  D.  Walcott,  president,  Nationiil  Academy  of  Sciences;  secretary,  Smith- 
sonian Itistitution,  Washington,  0.  C. 

R.  A.  Mini  Van,  foreign  secretary.  National  Academy  of  Sciences;  director,  Norman 
Bridge  Laboratory  ol'Bhiraioa^  da^ifocnia  Insititute  of  Technology,  Ptoadena,  Calif. 

Chairman  of  th^  executive  board  of  the  National  Research  Council  and  chairmen 
of  all  divisions. 

AMBmCAN  A880CUTION  fOB  THE  ADYAMGUIXNT  OF  SOBNCB. 

Burton  E.  Livingston,  professor  of  plant  phyisology  and  director  laboratory  of  plant 
physiologyr  Johlns  Htfpli^  University;  permanent  secretary,  American  Association 
for  the  Advancement  ofSq'ence,  Waobingtoii,  D.  C. 

AMiaHUNrACAPBHT  OF  AfffS  AKD  BOO^CEa, 

A.  A.  NoyoB,  director  of  chemical  research,  California  Institute  of  Tedntology, 
Ptoadena,  Calif. 

AiqcmcAN  pmLoaopHicAL  socDnr. 

Robert  W.  Wood,  professor  of  experimental  physics,  Johns  Hopkins  University, 
Baltimore,  Md. 

DKFAieVMSNT  or  ftAf^, 

Wilbur  J.  Carr,  director.  Consular  Service,  Usited  Stetes  D^Nurtment  of  State, 
W^adungton,  D.  C.         ^ 

u^x^kvx^  nrnELucaaffcB  difisioji,  uHrrsD  flPATis  laifT. 

Lieut.  Col.  W.  B.  Qiaham,  Military  InteUigenoe  Division,  United  States  Army» 
(VadungtoQy  D.  C. 
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IMTELUOKNCE  DIYISION,  OmCE  OF  NAVAL  OPKKATIOMS,  UMIISn  flTATSS  VATT. 

Gapt.  Luke  McNamee,  chief,  intelligence  divifidon,  office  of  Naval  Opentkog, 
United  States  Navy,  Washington,  D.  C. 

nmBENATIONAL  ASnOHOlQCAL  UHlOir. 

W.  W.  Campbell,  vice  piesidenty  Intecnational  Astronomical  Union;  rhaiTintff, 
executive  committee  of  American  section;  director,  Lick  Obsravatory,  Univenit)rd 
of  California,  Mount  Hamilton,  Calif. 

INTKKKATKWAL  OBQDBIC  AMD  OBOISTBICAL  UNIOV. 

William  Bowie,  president,  section  on  geodesy,  International  Geodetic  and  Geo- 
physical  Union;  rhairman,  American  Creophysical  Union;  chaiimany  aectianoe 
Geodesy;  diief,  Division  al  Geodesy,  United  States  Cbast  and  Geodetic  Surrey, 
Washington,  D.  C. 

C.  F.  Marvin,  secretary,  section  on  meteorology.  International  Geodetic  and  Geo- 
physical Union;  chairman,  section  on  meteorology,  American  C^eq^^ysical  Unkn: 
Chief,  United  States  Weather  Bureau,  Washington,  D.  C. 

Louis  A.  Bauer,  secretary,  section  on  teirestrial  magnetism  and  ^edridty.  Iota- 
national  Geodetic  and  Geophysical  Union;  vice  chairman,  American  Geoptiyaai 
Union;  chairman,  section  on  terrestrial  magnetism  and  electricity;  director,  depst- 
ment  of  terrestrial  magnetism,  Carnegie  Institution  of  Wadliington,  Washington,  D.  C 

G.  W.  littl^iales,  member  executive  committee,  section  on  i)h3^cal  ocemf- 
raphy.  International  Geodetic  and  Geophysical  Union;  chairman,  section  on  plijBcd 
oceanography,  American  Geophysical  Union;  hydrograj^c  engineer,  United  Stits 
Hydrographic  Office,  Washington,  D.  C. 

H.  S.  Washington,  vice  president,  section  on  volcanology,  International  Geodetic 
and  Geophysical  Union;  chairman,  sectiion  on  volcanology,  American  Geophyaoi 
Union;  petrologist.  Geophysical  laboratory,  Carnegie  Institution  d  Wadnogtaa, 
Washington,  D.  C. 

IlfRll«AnONAL  X7M10W  OT  FUtn  AM  AltUBD  ttSMtfRlT. 

F.  G.  Cottrell,  chairman,  division  of  chemistry  and  chemical  technology,  Natioa^ 
Research  Council,  Washington,  D.  C. 

nranNAnoirAL  KAiHOCAncAL  wkkk, 

L.  £.  Dickson,  professor  of  matheipatjcs,  Univeraity  of  Chicago,  Chicago,  m. 

INTKBirATIONAL  VNIOH  OF  SCUtSTlflC  'KAlnO  TEUKMASKT, 

Louis  W.  Austin,  head  of  United  States  Naval  Badio  Research  Labontorr, 
Washington,  D.  C. 

nfmiTATIONAL  BUBXAU  OF  WSIUUTS  AHD  lOASUBBS. 

S.  W.  Stratton,  director,  United  States  Bureau  of  Standards,  Wadiingtoo,  D.  C 

IMTEBNATIONAL  STANDARDIZATION  OOMKiaBION. 

Comfort  A.  Adams,  chairman,  American  committee;  Lawrence  pcofeanr  of  engiiaff^ 
ing,  Harvard  University,  Cambridge,  Mass, 

imSBNATIONAL  SLaCXBOnBGBlllQAi;  OOMMOmOK, 

C.  0.  Mailloux,  president,  United  States  natbnal  committee,  111  Fifth  Avesas 
New  York  Qhy. 

INTBKNATIONAL  OOMiaaaON  ON  ILLtJlCnCA'nON. 

Edward  P.  Hyde,  director,  NeU  Research  Laboratory,  Genecal  Eledzic  Oo^  Stk 
Park,  aeveland,  Ohio. 
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MBHBBBfl  AT  LAAOB. 

George  B.  Hale,  director,  Moiint  Wiboh  Obeervatory,  Carnegie  lartitution  of  Waah- 
ington,  Paaadema,  Calif. 

Herbert  Hoover,  trustee  of  Stanford  University,  Stanford  University,  Calif. 

Elihu  Root,  31  Nassau  Street,  New  YoEk  City. 

W.  S.  Thayer,  professor  of  clinical  medicine,  Johns  Hopkins  University,  Balti- 
more, Md. 

Augustus  Trowbridge,  professOT  of  plqrncs,  Princeton  University,  Princeton,  N.  J. 

CQlOfmBB. 

Committee  on  Pacific  investigatMMis:  Chadrman  H.  E.  Gregory,  SilHman  professor 
of  geology,  Yale  University;  director,  Bemice  Pauahi  Bishop  Museum  of  Poljrnesian 
Ethnology  and  Natural  History,  Honolulu,  Hawaii. 

,  Division  of  States  Relations. 

Qudnnan,  John  C.  Merriam.  • 
Vice  chairman,  Albert  L.  Barrows. 

xxEciniyK  coMidrTBi. 

Chairman,  John  C.  Merriam-  vice  chairman,  Albert  L.  Barrows;  Frank  W.  DeWolf 
T.  S.  Palmer,  A.  P.  Woods. 

MEMBBBS  OF  THE   DIVISION. 

Albert  L.  Barrows,  National  Research  Council,  Washington,  D.  O. 

John  C.  Merriam,  president,  Carnegie  Institution  of  Washingtmi,  Washingtcm,  D.  C. 

DiTBioM  or  VBoaaamAj*  belahqms. 

y^mon  Kellogg,  chairman  of  the  division,  National  Research  Council,  Washington, 
D.  C. 

DlVmOir  or  EMIABCH  BXTBN8ION. 

H.  £.  Howe,  chairman  of  the  division.  National  Research  Council,  Washington,  D.  C. 

BBSBAEOH  INrOBMATION  8XBV1C1. 

Edwin  F.  Gay,  president.  New  York  Evening  Poet  (Inc.),  New  York  City. 
DiynoN  or  pbtbical  sdENoss. 

Ernest  Merritt,  pnrfessor  of  physics  and  head  of  the  department  of  phyacs,  Comdl 
University,  Ithaca,  N.  Y. 

ifiVimow  or  KNcnNxnoro. 

S.  W.  Stiatton,  Director,  United  States  Bureau  of  Standards,  Washington,  D.  C. 
Dmnoir  or  cBnoHnwr  and  ckemmtm*  teooioumt. 

Wilder  D.  Bancroft,  professor  of  physical  chemistry,  Com^  Umvenity,  Ithaca,  N .  Y. 

DIVIBION  or  OIOLOOT  ▲>!>  OBOOBAFBT. 

B.  B.  Ifol^MWS,  chabman  of  the  divisicm;  prafesRHr  of  mineralogy  and  petrography, 
Jidms  Hopkins  University;  State  geologist  of  Maryland ;  director,  State  weather  service, 
Baltimore,  Md. 

vawKOi  or  hbdkUl  acnnraBB. 

V.  C.  Vaughan,  chairman  of  the  division.  National  Research  Council,  Washingtcm, 

D.C. 

MnnON  or  biomqt  abd  aobicultvbb, 

A.  F.  Woods,  president,  University  of  Marybmd,  College  Park,  Md. 
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J.  Wiltw  F0«ric60,  ofaiaf,  Biii««u,  of  Amepcaa  Bthnologyy  amithumfiian  laetitatioft, 
Wawhington,  D.  C. 

AwocuTKni  or  kwaaf\AH  8uxm  qmoumobo. 

Frank  W.  DeWolf ,  chief,  State  geological  snsvesF,  UilMoa,  DL 

soGOETT  or  AMSUCAK  voasncu. 
F.  W.  Bedey,  State  foraster  of  Maryland,  BaltLoiore,  Md. 

▲lOBsicAif  A880CLLTIO1I  oritnytvaioBinLT  omaAU. 
Paul  D.  SaigaDt,  chki  eagineee,  highway  oomntiHfrion,  Augustat  He^ 

MBMBBRa  AT  LABOa, 

David  P.  Banows,  preddeot^  UniverBity  of  California,  Berkeley,  CUii. 

£.  A.  Bilge,  president,  University  of  li^seonsin,  Madison,  Wis. 

John  M.  Clarke,  State  geologist  and  paleontologist;  disectoc^  Stale  Muaouin,  £da» 
tion  Building,  Albany,  N.  Y. 

H.  S.  Graves,  consulting  forester,  1731 H  Street,  Washington,  D.  C. 

T.  S.  Palmer,  expert  in  game  conservation.  United  States  Biological  Survey,  Walh 
ingten,  D.  C. 

James  A.  B.  Scherer,  1019A  Vallejo  Street,  San  Francisco^  Calif. 

Henry  Suzzallo,  president,  University  of  Washington,  Seattle,  Wash. 

W.  F.  ^9i^oughby,  director.  Institute  for  Government  Research,  818  GoniiecCicut 
Avenue,  Washington,  D.  C« 

Committee  on  Relations  betiivean  Sdenlifio  Agendea  In  State  and  Fedeial  Goven- 
ments  (joint  committee  with  division  of  Federal  relations):  Chairman  of  the  sectiao 
of  the  division  of  Stateia  relations,  Vernon  Kellogg. 

Division  of  Educational  Relations. 

Chairman,  Vernon  Kellogg. 
Secretary,  Albert  L.  Barrows. 

Kxaui/nva  comamx. 

Chairman,  Vernon  Kellogg;  S.  P.  Capen,  Donald  J.  Coiding,  Graham  'Bdfft, 
Abiaham  Flexner,  Joha  O.  M6nkin«  A.  F.  Wae^  Robert  U.  Yerkeau 

MBKB|RB9  OV  TBM.  mYIS^ON. 

Vernon  KeUogg,  pemianent  sacseii^y  NatiDQaLBessaidi  Coundl,  Washingkm,  D.  G. 

JififBw  AMBO€uumam  o^lamb  eaanr  ooL^aaaSk 
A.  F.  Woods,  president,  Uaiveisity  of  Manyland^  CoUe^a  Ptok»  Md. 

AMXBicAK  AMooAiMV  OF  wtawEMaov  FaossssoBa 
B*  W.  Brown,  profenor  of  mathamatiaii  Yala  UaivcoBi^,  N«w  Haven*  Coon. 

AMBSICAN  OOmrOL  OK  lOUCAtlON. 

S.  P.  Gapen,  director,  American  Couneii  on  Sdvoatioa,  Washington,  D.  0. 

AaaaCuLTKfk  or  AictMCAif  odULBSas. 
Donald  J.  Cowling,  president,  Carleton  CoUege>  Noitlifield,  Minn. 
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▲asocuxioir  or  iVftiRAir  tnnvsBsnna. 
A.  ft<Mffill,  vice  chairman,  American  Gfted  Orofls,  WasMngton,  D.  0. 

KAIIONAL  A880CULTI0W  OF  SrATB  17IfiySB£DTlia. 

S^eank  L.  McY^,  president,  University  of  Kentucky,  Lexington,  Ky, 

URirXO  BTATBS  BUBBAT7  OF  VXtJCATtOII. 

Geoige  F.  Zook,  specialist  in  higher  education,  United  States  Bureau  of  Education, 
Washington,  D.  0. 

BlUKAHfill  FKLLOWBHIP  BOAED  OF  THB  NATIONAL  aBSKABCH  €0X7*01.. 

Simon  Blexner,  chainnan  of  the  board;  director  of  research  laboratories,  Rockefeller 
Institute  for  Medical  Reiteatch,  ISixty-sixth  Street  uid  Avenue  A,  New  Yoi^  City. 

1IBMBSB8  AT  LABOB. 

F.  B.  Dains,  professor  of  chemistry,  University  of  Kansas,  Lawrence,  Kans. 

W.  F.  Durand,  professor  of  mechanidal  engineering,  Stanford  University,  Stanford 
University,  Calif. 

Graham  Edgar,  profestor  of  chemistry,  tJniveiiaity  of  Virginia,  University,  Ya. 

Abraham  Flexner,  secretary,  General  Education  Board,  61  Broadway,  New  York 
City. 

Herbert  Hoover,  trustee  of  Stanford  University,  Stanford  Umvendty,  Calif. 

John  C.  Merriam,  president,  Carnegie  Institute  of  Washington,  Washington,  D.  C. 

lieut.  Ool.  Robert  I.  Rees,  assistant  director,  Rehabilitation  Division,  United 
States  Veterans'  Bureau,  Washington,  D.  C. 

G.  W.  Stewart,  professor  of  physics  and  head  of  the  department  of  physics.  Univer- 
sity of  Iowa,  Iowa  City,  Iowa. 

Robert  M.  Yerkes,  chairman,  reseai;ph  information  service.  National  Research 
Council,  Washington,  D.  C. 

O.  E.  McClung,  liaison  member  from  the  division  of  biology  abd  agriculture;  pro- 
fessor of  zoology  and  director  zoological  laboratories.  University  of  Pennsylvania, 
Philadelphia,  Pa. 

DivisioH  or  Resbasch  ExTSKiioN. 

Chairman,  H.  £.  Howe. ' 
Vice  Chairman,  W.  M.  Corse. 
Secretary,  Paul  Moore. 

sxscunvx  comarrKS. 

Chainnan,  H.  E.  Howe;  vice  chairman,  W.  M.  Ootse;  F:  €r.  Cottrell,  0.  E.  K.  Mees, 
Geoige  C.  Stone. 

MBMBBRS  OF  THB  DIVISION. 

W.  M.  Corse,  g^ehJ  manager,  Monel  Metal  Products  Co.,  Bayonne,  N.  J. 


H.  G.  (jkJe,  professor  of  physics.  University  of  Chicago;  chairman  division  of  physical 
scMUces,  Natidnal  Research-Oonndl,  Wiwhiiigton,  D.  €. 

Alfred  D.  raan,  secretary,  Engineteiiig  i\>un4atiou;.diaSttnaa,  divisldn  of  eng^eer- 
ing,  29  West  Thirty-ninth  Street,  New  York  City. 

F.  G.  Cottrell,  chairman,  division  of  chonistry  and  chemical  technology.  National 
Research  Council,  Washington,  B.C. 

L..  R.  Jones,  professor  of  plant  pathology.  University  gf  \^^sconsin;  chairman,  division 
of  biology  and  agriculture,  National  Research  Coimdl,  Washington;'  D .  C. 
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vmmJM  at  wbkwm, 

R.  B.  Moore^  chief  chemist  and  chief,  cyvviaon  of  mineial  technology.  United  Slutei 
Bmseau  of  Mines,  Washington,  D.  0. 

BVMJLkV  OF  CBBMnnX. 

F.  P.  Veitch,  diemist  in  chaige  of  leather  and'  paper  labocatofy.  United  Stetai 
Bureau  of  Chendstiy,  Waflhin8:ton,  D.  0. 

BHISAU  or  milDABDS. 

Geoige  K.  Buigess,  chief,  metalluigical  division.  United  States  Bureau  of  Steii- 
aids,  Washington,  D.  0. 

MEMBERS  AT  LAJftOB. 

Williani  H.  Basaett,  technical  supecinteodent  and  metallnigist,  American  Bns 
Oo.,  Waterbury,  Oonn. 

John  J.  Oarty,  vice  president,  American  Telephone  A  Telegraph  Co..  195  Biotd- 
way,  New  York  City. 

W.  A.  Hamor,  assistant  director,  Mellon  Institute,  Pittsburgh,  Pa. 

H.  £.  Howe,  National  Research  Council,  Washington,  D.  C. 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven, 
Conn. 

C.  E.  K.  Mees,  director  of  development  and  research,  Eastman  Kodak  Co.,  BodiO' 
ter,  N.  Y. 

A.  R.  Pierce,  Pierce  Manufacturing  Co.,  New  Bedford,  Mass. 

Walter  Rautaistrauch,  professor  of  mechanical  engineering,  Columbia  Univoatj, 
New  York  City. 

F.  K.  Richtmyei,  prc^essor  of  physics,  Cornell  University,  Ithaca,  N.  Y. 

George  C.  Stone,  chief  metallurgist,  New  Jersey  Zinc  Co.,  160  Front  Street,  Nev 
York  City. 

E.  W.  Washburn,  professor  of  ceramic  dienustry  and  head  of  the  departm^it  d 
ceramic  engineering,  University  of  Illinois,  Urfoana,  111. 

GOMMriTBES. 

Advisory  Committee  on  Alloys  Research:  Chairman;  W.  M.  Corse. 

Advisory  Committee  <m  Glass  Research:  Chairman,  (jleoige  W.  M<«ey,  assiBtat 
physicftl  chemist,  geophysical  laboratory,  Carnegie  Institution  of  Wadungtim,  Wub- 
ington,  D.  C. 

Committee  on  Corrosion:  Chairman^  W.  M.  Corse. 

Rbseabob  hnfovMxnos  Sbbvicx. 

Chairman,  Robert  M.  Yerkes. 
Vice  chairman,  Edwin  P.  Gay. 

Scientific  assodates,  Harold  C;  Bingham,  Walter  Graham  R  P.  litde,  Jacob  R. 
Schramm,  W.  E.  Tisdale,  Clarence  J.  West. 

KxauunvB  oomfnnx. 

Chairman,  Robert  M.  Yerkes;  vice  chairman,  Edwin  F.  Gay;  Alfred  D«  Hm. 
H.  G.  Gale,  Lieut;  (M.  Wl B.  Grakam,  L.  R.  J(«es^  ChailesL.  Beaie. 

MEMBERS  OF  the  DIVISION. 
EX  OFflUO. 

Chairman  of  the  executive  board  of  ike  National  Research  Council  and  chainasn 
of  all  divisions. 
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nsPAxncxiiT  ov  seats. 

Ffentifls  G.  GilbertyOhief,  Division  of  Political  and  Economic  Infonnation,  United 
States  Department  of  State,  Washington,  D.  C. 

ospAinaEiiT  or  tbb  tumasukt. 

J.  W.  Schereschewsky,  Assistant  Surgeon  General,  United  States  Public  Health 
Service,  Washington,  D.  C. 

DKPABTMKMT  OT  WAR. 

Lieut.  Col.  W.  B.  Graham,  Military  Intelligence  Division,  United  States  Army, 
Washington,  D.  0. 

DSPAvnoHT  or  nnnca. 

Frank  Burke,  Chief,  United  States  Bureau  of  Investigation,  Washington,  D.  C. 

POST  OmCE  DKPABTmMT. 

Joseph  Stewart,  special  assistant  to  the  Attorney  General,  United  States  Post 
Oflke  Department,  Washington,  D.  C. 

DKFABTMBNT  OT  THS  NAVT. 

Rear  Admind  William  S.  Smith,  special  aide  to  the  Secretary,  United  States  Navy, 
Washington,  D.  C. 

vtfAXhtXMtr  or  thb  tM'ruuoK. 

Thomas  T.  Read,  Chief,  Inlormatioii  Service,  United  States  Bureau  of  Mines, 
Washington,  D.  C. 

DEPABTMXMT  Or  AOUCULTUBE. 

£.  D.  Ball,  director  of  scientific  work,  Department  of  Agriculture,  Washington, 
D.  C. 

DEPABTUKNT  Or  OOMMEBCK. 

S.  W.  Stratton,  Director,  United  States  Bureau  of  Standards,  Washington,  D.  Q. 

DKPAVnfKRT  or  LABOB. 

£thelbert  Stewart  Commissioner,  United  States  Bureau  of  Labor  Statistics, 
Washington,  D.  C. 

HBMBBRS  AT  LAROE. 

Clement  W.  Andrews,  librarian,  John  Crerar  Library,  Chicago,  111. 

Albert  V.  Bleininger,  Homer  Laughlin  China  Co.,  Newell,  W.  Va. 

Fuller  E.  Callaway,  cotton  manufacturer,  Lagrange,  Ga. 

Harrison  W.  Craver,  director.  Engineering  Societies  Libnury,  29  West  Thirty-ninth 
Street,  New  York  City. 

W.  R.  DeField,  management  engineer.  Sixteenth  and  Chestnut  Streets,  Phila- 
delphia, Pa. 

Alfred  D.  Flinn,  secretary.  Engineering  Foundation;  chairman,  division  of  engineer- 
Lxig,  Naticmal  Research  Coimcil,  29  West  Thirty-ninth  Street,  New  York  City. 

Brig.  Gen.  A.  A.  Fries,  Chief,  Chemical  Warfare  Service,  United  States  Army, 
Wadiington,  D.  C. 

Francis  P.  Garvan,  president.  Chemical  Foundation,  115  Broadway,  New  York 
Dity. 

Edwin  F.  Gay,  president.  New  York  Evening  Poet  (Inc.),  New  York  City, 

William  C.  Geer,  vice  president,  B.  F.  Goodrich  Co.,  Akron,  Ohio. 

Milton  J.  Greeimian,  director,  Wistar  Institute  of  Anatomy  and  Biology,  Philip 
ielphia,  Fft. 


Digitized  by 


Google 


82        ANNUAL  BBPQBT  NATIOlTAIi  AOiDBlCT  OF  SCIXH^CBS,  1922. 

Doraey  W.  H3rde,  jr.,  asmstant  manager,  civic  development  department.  Chamber 
of  Commeioe,  United  States  Anny,  Waahii^ton,  D.  0. 

Oharlee  F.  Kettering,  president.  General  Motors  Beeearch  Corporationf  Daytte. 
Ohio. 

Arthur  D.  Little,  president,  Arthur  D.  Little  (bic.),  Cambridge  Maas. 

Van  H.  Manning,  director,  division  of  research,  American  Petroleum  Institute,  U 
West  Forty-fourth  Street,  New  York  City. 

Charles  L.  Panoos,  secretary,  Ammcan  Chemical  Society,  1709  G  Street,  WashiB^- 
ton,  D.  C. 

Raymond  Pearl,  profeawr  of  iHometry  and  -vital  statiatioi,  Johns  Hopkins  Um  w- 
fidty,  Baltim<»e,  Md. 

Charles  L.  Reese,  chemical  director,  E.  I.  dti  Pont  de  Nemours  &  Co.,  Mlmingtoi, 
Del. 

F.  W.  Robinson,  pfesident.  Chemical  Catalogue  Co.  (Inc.),  1  Madison  Avenue,  5ev 
York  City. 

M.  C.  Rorty,  assstant  vice  president,  Ammcan  Tdephone  A  Telegimph  Co.,  19S 
Broadway,  New  York  City. 

F.  S.  Terry,  manager,  National  Lamp  Works,  General  Electric  Co.,  Nela  Ftek, 
Geveland,  Ohio. 

C.  P.  Townsendy  chairman,  research  committee,  Union  Carbide  &  Carbon  C(v- 
poration,  30  East  Forty-eecond  Street,  New  York  City. 

M.  C.  Whitaker,  consulting  engineer,  27  WjUliam  Street,  New  York  City. 

DlVIfOON  OV  PBYaiCiJU  SGIX1ICB8. 

Chairman,  H.  G.  Gale. 

Vice  chairman,  William  Duane. 

Executive  secretary,  W.  E.  Tisdale. 

Bxsdrnvi  ooioiiTm. 

Chairman,  H.  G.  Gale;  vice  chairman,  William  Duane;  Ra  A.  MilHkan,  Anpata 
Trowbridge,  Oswald  Veblen,  John  Zeleny. 

MBMBBRS  OF  THB  DIVIBION. 

H.  G.  Gale,  professor  of  physics.  University  of  Chicago,  Chicago,  HL 

William  Duane,  professor   of  biophysiGB,  Harvard  University  Medical  Sdwi 

Boston,  Mass. 

▲iiaBiG4K  Agnamaaogkh  soGanr. 

W.  W.  Campbell,  director,  Lick  Observatory,  University  of  Calilotnia,  Itest 
Hamilton,  Calif. 
H.  N.  Ruflsell,  professor  of  astrcmomy,  Princeton  U'nivertfty,  Princettm,  N.  J. 
Joel  Stebbins,  professor  of  astronomy.  University  of  HUnds,  Urbona,  HI. 

▲MKBICAN  rHTSIClL  SOaETT.' 

Theodore  Lyman,  professor  of  physics,  Kftrvard  University,  Cambridge,  Mns. 

Ernest  Merritt,  professor  of  physics  and  head  of  the  department  of  phyrics,  Corad 
University,  Ithaca,  N.  Y. 

R.  A.  Millikan,  director,  Norman  Brid^  Laboratory  of  Physics,  California  Inetitate 
of  Technology,  Pasadena,  Calif. 

W.  F.  G.  Swann,  professor  of  physics.  University  of  Minnesota,  Minnei^xilis,  Ifici- 

E.  B.  Wilson,  professor  of  mathematical  physics  in  charge  of  the  departmeot  of 
physics,  Masschusetts  Institute  of  Technology,  Cambridge,  Mass. 

John  Zeleny,  professor  of  physics  and  head  of  the  department  of  phy8iGB,Yife 
University,  New  Haven,  Conn. 
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L.  E.  Dickson,  professor  of  mathematics,  UniveRdty  of  Chicago,  Chicago,  111. 

E.  B.  Van  Vleck,  proleseltnr  of  mathematicB,  TTnivereity  of  ^(^Isooiiflin,  Bladison,  VHs. 

Oswald  Yeblen,  t^fessor  of  mathematics,  Princeton  Univereity,  Princeton,  N.  J. 

matexmahcal  aobocultkok  or  amhuca. 

£.  R.  Hedrick,  professor  of  mathematics,  TTniveraity  of  Miasouii,  Cohunbia,  Mo. 

BXPB^SKMTAIIVB  Of  THB  MVUUOK  07  7BDBEAL  BBLATtOllB. 

William  Bowie,  Chief,  Division  of  Geodesy,  Unitdd  States  Coast  ftnd  Geodetic 
Survey.  Washington,  D.  C. 

MBMBBBfl  AT  L4BOB. 

LouiB  A«  Bauer,  direclori  'department  of  teoeetdal  HfMUgnetifln,  Cttnagie  Institution 
of  Washington,  Washington,  D.  C. 

G.  D.  Birkhoff)  profesBor  of  mathematics,  Harvard  Univenity,  Cambridge^  Mass. 

Henry  Crew,  Fayerweather  professor  of  i^yidos,  Northwestern  Univenlty,  Evans- 
ton,  111. 

C.  F.  Marvin,  Chief,  United  States  Weather  Bureau,  Wadungton,  D.  C. 

Max  Mascm,  research  {mxfeeaor  of  mathematical  phymcs,  Univsfsity  e<  WisooaDsin, 
Madison,  Wis. 

£.  F.  Nidids,  Nela  research  labotatmry,  Nalikmal  Lamp  Works,  Geneial  Blectric 
Co.,  Cleveland,  Ohio. 

M.  1.  Pupin,  professor  of  electiemechaBicB,  Coluae^ia  Univemity,  New  York  City. 

G.  W.  Stewart,  {nofeesor  ol  physics  and  head  of  the  departuiMit  ci  phyncs,  Uni- 
versity of  Iowa,  Iowa  City,  Iowa. 

S.  W.  Stntton,  Director,  United  States  Bittaau  of  Standards,  Waehington,  D.  0. 

Augustus  Trowbridge,  professor  of  physics,  Princeton  Univereity,  Princeton,.  If .  J.. 

COMMrrTBXS. 

Afwinran  section,  International  Astronomical  Uni<m:  Chairman,  W.  W.  Campbell. 

American  section,  Int^national  Mathematical  Union:  Chairman,  L.  E.  'fiicksbn, 

American  section,  International  Union  of  Scientific  Kadio  Tdl^raph;^'  (organized 
lointly  with  the  division  of  engineering):  Chairman,  Louis  W.  Austin,  heftd  of  ttnlted 
States  Naval  Radio  Research  Laboratory,  Waehiz^^n,  D.  C. 

Committee  on  algebraic  numbers:  Chairman,  L.  £.  Dickson. 

CkHnmittee  on  atomic  structure:  Chairniiin,  F.  A.  Saunders,  associate  pibfessor  of 
p>hysics,  Harvard  Univetsfty,  Oambri(^,  Mitss. 

Committee  on  celestial  mechanics:  Chairman,  E.  W.  Brown,  professor  of  mathe- 
n&tics,  Yale  University,  New  Haven,  Conn. 

Committee  on  electrodynfutiics  ol  moving  media:  CSiainiiAa,  J.  8.  Ames,  protewor 
»|  pbysics  and  director  physical  laboratory,  Jobim  Hopkins  University,  Baltimcre,  Md« 

Committee  on  luminescence:  Chitirman,  Ernest  Merritt. 

Committee  on  mathematical  abstracts:  Chairman,  L.  E.  Meksoou. 

Committee  on  mathematical  analysis  of  statistics:  Chainnany  H.  L.  Bieta,  pfofesBor 
f  mathematics  and  head  of  the  department  of  mathematicB,  Univeislty  of  Isfw% 
o-w^  City,  Iowa. 

Committee  on  orbit  theory:  Ch^irma^ii^  O.Leuachner,prolei|sorofaBtmno^ 
irector,  students^  observatory.  University  of  California,  Berkeley,  Galil 

Committee  on  parallaxes:  Chairman,  Fiank  Schlesinger,  director,  Yale  Univefsity 
baervatory,  New  Bsr«ii,  Cottii. 
Committee  on  photo-electric  effects:  Chairman,  R.  A  Millikan, 
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Gominittee  on  phy8ioloc;ical  optks:  duontta,  F.  E.  Riditmyer,  pn^easor  d 
phyeics,  Cornell  Univeraity,  Ithaca,  N.  Y. 

Committee  on  reeearch  methods  and  technique:  Chainnan,  H.  B.  WilHams,  ma^ 
ant  prof eesor  of  physLology,  College  of  Fhymdans  and  SuigeonB,  Columbia  UaiTenity, 
New  York  City. 

Committee  on  quantum  theory:  Chairman,  Max  Mason. 

Committee  on  reviving  fund:  Chainnan,  Oswald  Veblen. 

Committee  on  relation  of  elementary  physics  teaching  to  research:  Chairman,  H.  G. 
Gale. 

Committee  on  acoustics:  Chairman,  G.  W.  Stewart 

Committee  on  spectroscopy,  eastern  branch:  Chairman  of  general  committee  aad 
oC  eastern  branch,  Theodore  Lyman. 

Western  branch:  Vice  chainnan  oi  general  conunittee  and  chairman  <d  wertien 
branch,  C.  E.  St  J<^in,  Mount  Wilson  Observatory,  Oamegie  Institution  of  Wariiii^ 
ton,  Pasadena,  Calif. 

Committee  on  theories  of  magnetism:  Chairman,  A.  P.  Wills,  pttdeBBor  of  matbe^ 
matical  physics,  Columbia  UniveiBity,  New  York  City. 

Committee  on  thermo  and  magneto  electric  effects:  Chairman,  Edwin  H.  Hall, 
professor  of  physics,  Harvard  University,  Cambridge,  Mass. 

Committee  on  X-ray  spectra:  Chairman,  William  Duane,  professor  of  bio-physici, 
Harvard  University,  Cambridge,  Mass. 

Committee  on  enlaigement  of  functi^ms  of  Inteniational  Bureau  of  Weights  aad 
Measures:  Chairman,  S.  W.  Stratton. 

Subcommittee  on  w»ve-l«igth  standard  for  unit  of  length:  Chairman,  A.  A.  Micb^ 
son,  professor  of  physics  and  head  of  the  d^Mrtment  of  j^ysics,  Univeimty  of  Chicago, 
Chicago,  111. 

Commiitee  on  utiMeation  of  United  Sttos  Bureau  of  Standards  facilities:  Chai^ 
man,  H.  G.  Gale. 

Division  of  Enoinbbring. 

(BngiiMariiiff  Sodstifls  BoUding,  28  W«8t  Thirty-ninth  Stnet,  New  Yoric  Oty.) 

Chairman,  Alfred  P.. Flinn. 

Vice  chairman,  Galen  H.  Oevenger. 

Secretary,  William  Sptamgen. 


Chairman,  Alfred  D.  Flinn;  vice  chairman,  Galen  H.  Clevenger;  Comtet  A. 
Adams,  F.  G.  Cottrell,  D.  S.  Jacobus,  H.  Hobart  PorterT  Bradley  Stoughton. 

MEMBKB8  OF  THE  DIVtSlOK. 

Alfred  D.  Flinn,  secretary,  Engineoiag  FoujKUtioii»  29  West  Thirt^r-ninth  Street 
New  York  aty. 

AMEMKAX  SOGUTT  OF  OTU.  SNOQnOEBS. 

Anson  Maraton^  d^an  of  the  division  of  engineering,  and  director,  Engineedng  Ex- 
periment Station,  Iowa  Stieite  College,  Ames,  Iowa. 

H.  Hobart  Pdrter,  president,  American  Water  Works  A  Electric  Co.,  50  Broad 
Street,  New  York  City. 

George  S.  Webster,  Delaware  River  Bridge  Joint  CommisBion,  board  of  engxneen, 
1136  Widener  Building,  Philadelphia,  Pa. 

AMXBicAN  msTmm  or  Mntmo  amd  xniLLtJAraaAL  WHomamtts. 

Thomas  Robins,  preddent,  Robins  Conveying  Belt  Co.,  Park  Row  BuO<£ng,  Nsv 
York  City. 
Allen  H.  Rogers,  mining  engineer,  42  Broadway,  New  York  City. 
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Arthur  L.  Walker,  professor  of  metallurgy,  School  of  Mines,  Columbia  University^ 
New  York  City. 

AMUUCAN  SOCTBTT  OF  MIGHAMICAL  KNGmiBBS. 

John  H.  Barr,  manager,  Remington  Typewriter  Co.,  374  Broadway,  New  York 
City. 

Arthur  M.  Crreene,  jr.,  profeeM>r  of  mechanical  engineering,  Rensselaer  Polytechnic 
Institute,  Troy,  N.  Y. 

D.  S.  Jacobus,  advisory  engineer,  Babcock  &  Wilcox  Co.,  85  Liberty  Street, 
New  York  City. 

AXEBICAN  OfSnTUTB  OF  ELECTRICAL  ENOWEBES. 

Comlt^  A.  Adams,  Lawrence  professor  of  engineering,  Harvard  University, 
Cambridge,  Mass. 

F.  B.  Jewett,  vice  president,  Western  Electric  Co.,  463  West  Street,  New  York  City. 

W.  R.  Whitney,  director,  research  laboratcnry  General  Electric  Co.,  Schenectady, 
N.  Y.  ^ 

AMERICAN  SOOETT  OT  REFRIQERATINO  ENGINBBBfl. 

Walter  Rautenstrauch,  professor  of  mechanical  engineering,  Colimibia  University, 
New  York  City.  * 

AMERICAN  SOCIETT  FOR  TESTING  MATERIALS. 

George  E.  Burgess,  chief,  division  of  metallurgy,  United  States  Bureau  of  Standards, 
Washington,  D.  C. 
J.  A.  Capp,  chief,  testing  laboratory.  General  Electric  Co.,  Schenectady,  N.  Y. 

AMERICAN  SOaOBTT  OF  HEATDTO  AND  VBNTILATINO  ENeiNEBBS. 

F.  Paul  Anderson,  director,  American  Society  of  Heating  and  Ventilating  Engineers 
research  laboratory,  care  of  United  States  Bureau  of  Mines,  Pittsbuii^,  Pa. 

nXUMINATIIfO  EBfUUf  ERRING  SOCIETT. 

Edward  P.  Hyde,  director,  Nela  Research  Laboratory  General  Electric  Co.,  Nela 
Park,  Cleveland,  Ohio. 

WEOTERN  SOCISTT  OF  ENGINBER8. 

Arthur  N.  Talbot,  professor  of  municipal  and  sanitary  engineering.  University  of 
Illinois,  Urbana,  111. 

SOaETY  OF  AUTOMOnVB  ENGINEERS. 

Henry  M.  Crane,  consulting  engineer,  44  West  Forty-fourth  Street,  New  York  City. 
F.  W.  Davis,  truck  engineer,  Pierce-Arrow  Motor  Car  Co.,  Buffalo,  N.  Y. 

AMERICAN  WRLDOrO  0OGDETT. 

Henry  M.  Hobart,  consulting  engineer.  General  Electric  Co.,  Schenectady,  N.  Y. 

REPRESENTATIVE  OF  THE  DIVISION  OF  FEDERAL  RELATIONS. 

A.  p.  Davis,  director,  United  States  Reclamation  Service,  Washingtcm,  D.  C. 

MEMBERS   AT  LARGE. 

Edward  Dean  Adams,  engineer-financier,  71  Broadway,  New  York  City. 

T,  R.  Agg,  professor  of  highway  engineering,  Iowa  State  College,  Ames,  Iowa. 

Galen  H.  Gevenger,  United  States  Smelting  &  Refining  Co.,  55  Congress  Street, 
Boston,  Blass. 

F.  G.  Cottrell,  chairman,  division  of  chemistry  and  chemical  technology.  National 
Reeearch  Council,  Washington,  D.  C. 

Gano  Dunn,  president,  J.  G.  White  Engineering  Corporation,  43  Exchange  Place, 
New  York  City. 

T.  H.  MacDonald,  chief,  United  States  Bureau  of  Public  Roads,  Washington,  D.  C. 

Van  H.  lilanning,  director,  division  of  research,  American  Petroleum  Institute, 
16  West  Forty-fourth  Street,  New  York  City. 
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Paul  D.  Merica,  superintendent  of  research,  International  Nickel  Co.,  Bayonne. 
N.J. 

Charles  F.  Band,  mine  owner,  71  Broadway,  New  York  City. 

C.  E.  Skinner,  manager,  research  d^Myrtment  Westinghouse  Electric  &  ManuiKtw* 
ing  Co.,  East  Pittsbuigh,  Pa. 

A.  A.  Stevenson,  vice  president,  Standard  Steel  W<vks  Co.,  Philad^phia,  Fk 

Bradley  Stoughton,  consulting  engineer,  1107  Broadway,  New  Yotk  City. 

8.  W.  Stratton,  director,  United  States  Bureau  of  Standards,  Washington,  D.  C. 

Ambrose  Swasey,  president,  Warner  &  Swasey  Co.,  Cleveland,  Ohio. 

William  R.  Walker,  assistant  to  the  president,  United  States  Steel  COTpontioii. 
71  Broadway,  New  York  City.  ^ 

ADVISORY  BOABDS. 

Advitory  Board  on  Civil  Engineering  Research. — Sponsored  by  the  Americu 
Society  of  Civil  Engineers.  Chairman,  Robert  E.  Horton,  ccmsulting  hydrsdk 
engineer,  Voorheesville,  N.  Y. 

Advisory  Board  on  Mining  and  Metallttrgical  Engineering  Research, — Spansored  by 
the  American  Institute  of  Mining  and  Metallurgical  Engii^eers.    Chairman, . 

Advisory  Board  on  Mechanical  Engineering  Research, — Sponsored  by  the  Amencu 
Society  of  Mechanical  Engineers.    Chairman,  Walter  Rautenstrauch. 

Advisory  Board  on  Electrical  Engineering  Research. — Sponsored  by  the  Americu 
Institute  of  Electrical  Engineers.    Chairman,  F.  B.  Jewett. 

American  Bureau  of  Welding. — Advisory  Board  on  Welding  Research,  sponsored  lis 
the  American  Welding  Society.    DiiectOT,  Comfort  A.  Adams. 

COimiRIBS.  * 

Committee  on  electric  arc  welding;  chairman,  Henry  M.  Hobart. 

Committee  on  resistance  weMing;  chairman,  Hermann  Lemp,  General  Electric  Co., 
Erie,  Pa. 

Committee  on  standard  tests  f(Hr  welds;  chairman,  F.  M.  Fanner,  Electrical  Tesdi^ 
Laboratories,  Eightieth  Street  and  East  End  Avenue,  New  York  City. 

Committee  on  welding  conference;  chairman,  Alfred  S.  Kinsey. 

Committee  on  welding  wire  specifications;  chairman,  C.  A.  McCxme,  Page  Sted 
<fe  Wire  Co.,  Grand  Central  Terminal,  New  York  City. 

Conmuttee  on  training  of  welding  operators;  chairman,  William  Sprarageu. 

Committee  on  specifications  of  steel  to  be  wdded;  chairman,  W.  J.  Beck,  Americn 
Rolling  Mill  Co.,  Middletown,  Ohio. 

Committee  on  thermit  welding;  chainnan,  J.  H.  Deppeler,  Metal  A  Thennit  Cor- 
poration, 02  Bishop  Street,  Jers^  City,  N.  J. 

Committee  on  welded  storage  tanks;  chairman,  J.  C.  Lincoln,  Tiincoln  Eiectzic 
Co.,  Cleveland,  Ohio. 

Committee  <m  gaa  welding;  chairman,  6.  W.  Miller,  Rocheetw  Wddiag  Wofki, 
Rochester,  N.  Y. 

Committee  on  welded  rail  joints;  chairman,  Grec^ge  K.  Buigess. 

Advisory  Board  on  Highvxjiy  Research. — Chamnan,  Anson  Marston ;  director,  WOliim 
K.  Hatt,  professor  of  civil  engineeting  and  director,  materials  testing  laboiatxRT, 
Purdue  Univeraity;  National  Research  Council,  Washington,  D.  0. 

GOipaTTBE9. 

Committee  on  character  and  use  of  road  matefiate;  chainnan,  H.  8.  lirttiiiKfe, 
engineer  of  tests,  Pennsylvania  State  Highway  Department,  Hanisbiiig,  Pa. 
Committee  on  economic  theory  of  highway  improvement;  dudrmaa,  T.  R.  Agg. 
Subcommittee  on  tractive  resistance  of  roads;  chairman,  Comfort  A.  Adams. 
Committee  on  structural  design  of  roads;  chairman,  A.  T.  Qddbeck,  at^im— ■  d 
ests,  United  Statea^Bureau  ot  Standards,  Waahington,  D.  C. 
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COMMITTBKS  Or  THB  DIVISION. 

Committee  on  pubHcsdon:  Ohimnan,  Arthur  M.  Greene,  jr. 

Committee  on  marine  piling  investigations  (joint  committee  with  division  of  biology 
and  agriculture):  Chairman,  R.  T.  Betts,  piling  engineer,  Bobbins,  Ripley  Co.,  50 
Church  Street,  New  York  City.  Subcommittee  on  publicity:  Chairman,  R.  T.  Betts. 
Subcommittee  on  engineering:  Chairmim,  George  J.  Ray,  dtdei  engineer,  Delaware, 
Lackawanna  &  Western  Railway,  Hobdten,  N.  J.  Subcommittee  on  biology:  Chair- 
man,  C.  A.  Kofdd,  professor  of  zoology.  University  of  California,  Berkeley,  Calif. 

C<nnmittee  on  ^tigue  phenomena  of  metals:  Chairman,  H.  F.  Moore,  reeeardi 
pn^Bflsor  of  engineering  materials,  University  of  IHinois,  Urbana,  111. 

Committee  on  heat  treatment  of  carbon  steel:  Chairman,  Henry  M.  Howe. 

Committee  on  high-speed  tool  steels:  Chairman,  J.  V.  Emmons,  metallurgist,  Cleve- 
laiVl  Twist  Drill  Co.,  Cleveland,  Ohio. 

Committee  on  Neumann  Bands:  Chairman,  Charles  E.  Munroe,  National  Research 
Council,  Warfiington,  D.  C. 

Committee  on  hardness  testing  of  metals:  Chairman,  A.  E.  Bellis,  BelHs  Heat  Treat- 
ing Co.,  New  Haven,  Conn. 

Committee  on  physical  changes  in  iron  and  steel  below  the  thermal  (Critical  range: 
Chairman,  Zay  Jeffries,  Aliuninum  Casting  Co.,  Cleveland,  Ohio. 

Pulverizing  committee  (joint  committee  with  milling  committee  of  American  Insti- 
tute of  Mining  and  Metallurgical  Engineers):  Honorary'  chairman,  Robert  H.  Richards, 
emeritus  professor  of  mining  engineering,  Massachusetts  Institute  of  Technology, 
Jamaica  Plain,  Mass.;  chairman,  G.  H.  Cievenger. 

Committee  on  steel  ingots:  Chairman,  W.  P.  Barba,  3107  Coulter  Street,  Philadel- 
phia, Penn. 

Oemmxttee  on  substitute  deozidifers:  Ohaiman,  J.  R.  Cain,  diemist,  U.  S.  Bureau 
of  Standards,  Washington,  D.  C. 

Committee  on  uses  of  telluriimi  and  senium:  Chairman,  Victor  Lenher,  professor 
of  chemistry.  University  of  Wisconsin,  Madison,  Wis. 

Oodmiittiee  on  molding  sand:  Chidrman,  R.  A.  Bull,  oaosoltingeBgLiieer,  Sewidcley, 
Pa. 

Committee  on  core  losses:  Chairman,  A.  £.  Kennelly,  professor  of  electrical  engi- 
neering, Harvard  University,  Cambridge,  Mass. 

Committee  on  electric  uasulation:  Chairman,  F.  B.  Jewett. 

KEPBB8BNTATIVE8   OF  THE  DIVISION   ON— 

ComMiUees  of  the  Americaii  Society  for  Tefting  Materials. 

Committee  A-8  on  magnetic  analysis^  R.  L.  Sanfdfd,  physidst,  U.  S.  Bureau  of 
Standards,  Washington,  D.  0. 

Committee  for  the  investigation  of  sulphur  and  phosphorus  in  steel:  J.  H. 
Hall,  metalluigical  engineer,  Taylor- Wharton  Irtm  A  Steel  Co.,  High  Bridge,  N.  J. 
Joint  committee  of  bureau  of  mines  and  bureau  of  standards  on  rock-drill  steels: 
Bradley  Stoughton. 

I>rVI§ION   O?  <)9EMISTaT  AND  CHEMICAL  TSCHNOLOOT. 

Chairman,  F.  G.  ODttrell. 
Yioe  chairman,  Julius  Stieglitz. 

EXECUnyE  COMMITTEE. 

Chairman,  F.  G.  Cottrell;  vice  chairman,  Julius  Sfibg^tz;  Wilder  D.  Bancroft, 
R.  B.  Moore,  W.  F.  HiUebiand*  Colin  G.  Fink. 

MEMBEKS  OP  THE  DIVISION. 

F.  G.  Cottrell,  National  Research  Council,  Washington,  D.  C. 
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0.  L.  Alsbeig,  food  leseticli  institute,  Stenlcnd  UnivetBity,  Stuiford  Uohrenity, 
Calif. 

Wildw  D.  Bancroft,  profeesor  of  physicAl  chemistry,  CtameH  Umvenity,  IthKi, 
N.  Y.  . 

0.  G.  Deiick,  conealtlng  chemist,  61  Chatham  Avenue,  Buffalo,  N.  Y. 

J.  M.  Francis,  chief  chemist,  Parice  Davis  it  Co.,  Detroit,  Ifich. 

E.  C.  Franklin,  professor  of  oiganic  chemistry  and  dean  of  graduate  study,  StanM 
University,  Stanford  University,  Calif.  . 

W.  F.  milebrand,  chief  chemist,  United  States  Bureau  of  Standards,  Washingtoa, 
D.C. 

John  Johnston,  Sterling  professor  of  chemostry,  Yale  Unlvosity,  New  Haven,  Coim. 

Julius  Stieglitz,  professor  of  chemistry  and  chairman  Department  of  Chemi^, 
University  of  Chicago,  Chicago,  111. 

J.  E.  Teeple,  consulting  chemist  fuid  chemical  engineer,  50  East  Forty-first  Stnet, 
New  Ywk  City. 


Colin  G.  Fink,  research  engineer,  101  Park  Avenue,  New  Yoik  City. 

AMERICAN  nfsnnm  jsw  cbucical  BNQimsits. 
Hugh  K.  Moore,  chief  chemical  engineer.  Brown  Co.,  Beriin,  N.  H. 

AMmCAN  CIEAIIIC  aOCBTT. 

Albert  Y.  Bleininger,  Homer  Laughlin  China  Co.,  Newell,  W.  Va. 

MBMBBB8  AT  LAJtOX. 

C.  H.  Herty,  president,  Synthetic  Organic  C&emicid  ManulactaraB'  Assodataon  <tf 
the  United  States,  1  Madison  Avenue,  New  York  City. 

G.  A.  Hulett,  professor  of  physical  chemistry,  Princeton  Univrasityy  Princeton, 
N.J. 

Treat  B.  Johnson,  prolesBor  of  (»ganic  chemistry,  Yale  UniveEsity,  New  Havo, 
Conn. 

R.  B.  Mbote,  chief  chemist  and  chief,  Division  of  Mineral  Technology,  United  Ststsi 
Bureau  of  Mines,  Washington,  D.  C. 

A.  A.  Noyes,  director  of  chemical  research,  California  Institute  of  Tecfanobgy, 
Pasadena,  Calif. 

E.  W.  Washburn,  professor  of  ceramic  chemistry  and  head  of  the  d^Mrtmeot  of 
ceramic  engineering.  University  of  Illinois,  Urbana,  111. 

Burton  E.  Livingston,  liaison  member  from  the  divisUm  of  biology  and  agriculture; 
professor  of  plant  physiology  and  director  laboratory  of  plant  physiology^  JohBS 
Hopkins  University;  permanent  secretary,  American  Association  for  the  Advance- 
ment of  Science,  Washington,  D.  C. 

A  representative  of  the  Division  of  Federal  Relatians. 

coMMrrrsss. 

Advisory  committee  to  American  commissioner  of  International  OommisMi  or 
Annual  Tables  and  Numerical  Data:  Chairman,  Julius  Stieglitc. 

Committee  on  ceramic  research  (joint  committee  witii  American  Ceramic  Society} 
Chairman,  Albert  V.  Bleininger. 

Committee  on  chemistry  of  colloids:  Chairman,  H.  N.  Holmes,  profssMv  d  diem- 
istry,  Oberiin  College,  Ob^rlin,  Ohio. 

Conunittee  on  contact  catalysis:  Chairman,  Wilder  D«  Bancroft. 

Committee  on  explosives  investigations:  Chairman,  Charies  £.  Mumoe,  Naliooil 
Research  Council,  Washington,  D.  C. 
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Committee  on  inveetigatioii  of  explosibility  of  ammonium  compounds:  Chainnan, 
Gharke  £.  Munioe^  Hhtioml  Beaeardi  Council)  Washington,  D.  C. 

Committee  on  theory  of  reactions  of  nonelectvolytes:  Chairman,  JnUus  Stieglitz. 

Committee  on  methods  of  organic  analysis:  Chairman,  C.  G.  Derick. 

Committee  on  pharmaceutical  research:  Chairman,  J.  M.  Francis. 

Committee  ott  jMBpaitttion  of  listol  researdi  chemicals  (joint  oommittoe  with  research 
information  service):  Chairman,  W.  D«  Collins,  cheoodst  in  charge,  quality  of  watOT 
divisbn.  United  States  Geological  Survey,  Washington,  D.  C. 

Committee  on  publication  of  war  data  and  information  (joint  committee  with 
division  of  Federal  relations):  Chairman,  Charles  £.  Munroe,  National  Research 
Council,  'Vl^uhington,  D.  C. 

Committee  on  sewage  disposal:  Chairman,  Edward  Bartow,  professor  of  sanitary 
cjiemistry  and  head  of  the  departaient  of  chemistry,  State  Univennty  of  Iowa,  Iowa 
Gi^yr  Iowa. 

BBPRBSBNTATTVBS  OF  THB  DIVISION   ON— 

IrUemational  Commission  on  Annual  Tables  of  Constants  and  Numerical  Data, — 
B.  W.  Washburn.  ■ 

DivisioK  or  Gbology  and  Qbochiafht. 

(3iaiii&an,  £.  B.  Mathews. 
Vice  chairman,  N.  M.  Fenneman. 
Exeeutive  secretary,  H.  P.  little. 

ezscutitb  comcnTiB. 

Chairman,  E.  B.  Mathews;  vice  chairman,  N.  M.  Fenneman;  Isaiah  Bowman,  A»  H. 
Brooks,  Arthur  L.  Day,  R.  A.  F.  Penrose,  jr.,  David  White. 

MBMBBRS  OF  THB  DIVISION. 
ASSOCIATION  or  AMEMCAN  GK0OBAFHSB8. 

W.  M*  DaviB,  emeiitua  professor  of  geokgy,  Harvard  Univeai^,  Caittbridge,  Mass. 

N.  M.  FennemaT),  profesatr  of  geology  and  geQgn4>hy,  Univetsity  of  Cincinnati, 
Cinannati,  Ohio. 

Walter  S.  Tower,  chief,  iron  and  steel  division.  Bureau  of  Foreign  and  Domestic 
Canimerce,  United  States  Department  of  Cmnmeroe,  Waeiiington,  D.  C. 

AIOBKAN  OSOOBATHICAI.  SOGDnT. 

laaiah  Bowman,  director,  American  Geognphical  Society,  Broadway  at  One  hun- 
dred and  fifty-sixth  8tB»et,  New  York  Cily. 


Edgar  T.  Wherry,  orystallographer,  Bureau  of  Chemistry,  United  States  Depart- 
ment of  Agriculture,  Washington,  D.  C. 

OEOLOoicAL  socnrr  or  ambbica. 

B.  T.  Chamberlin,  professor  of  geology.  University  of  Chicago,  Chicago,  111. 

Whitman  Cross,  geologist,  United  States  Geological  Survey,  Washington,  D.  C. 

H.  £.  Gregory,  SiUiman  professor  of  geology,  Yale  UniverBity;  director,  Bemice 
Fauahi  Bishop  Museum  of  Polynesian  Ethnology  aud  Natural  History,  Honolulu, 
Hawaii. 

A.  C.  Lawson,  professor  of  mineralogy  and  geology,  and  dean  of  the  College  of 
Ifining,  University  of  California,  Beitoley,  (M3d, 

0.  K.  Leith,  professor  of  geology ,  Univenaty  of  Wisconsin,  Madison,  ^Iib* 

F.  E.  Wright,  peljrologist,  gec^hyaical  laboratory,  Carnegie  Institution  of  Washing- 
ton, Washington,  D.  C. 
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rALBOHTObOORUL  80G|Brr. 

T.  Wftyland  Vaugjuui,  diief,  0»ctioii  of  coMtai  j^mins  uivMtigatioos,  United 
Geological  Survey,  WariiingtoD,  D.  O. 

\  NATIONAL  OEOCaUPHIC  80CDRT. 

Gilbert  Groeveoctf^  ^ieiideBt»  Netional  QeoginHP^  Society,  WMhiagton,  D.  C 

80CISTT  OF  AXINOICIC  OBOLOQISTS. 

F.  L.  Raosome,  geolog^  in  charge,  sectian  of  metalliferoua  depoeits.  United  teln 
Geolog;ical  Survey,  Washington,  D.  0. 

Horace  V.  Mnchell,  consulting  mining  engineer  and  geologist,  1116  Fteific  Mntttl 
Buildiqg,  Loe  Angsdlee,  Calif. 


Geofge  Otis  Smith,  direct,  United  States  Gedogical  Survey,  Washington,  D.C. 

MEMBBB8  AT  LAAGB. 

Ralph  Arnold,'  consulting  geologist,  639  South  Spring  Street,  Los  Angdas,  QUit 

Eliot  Blackwelder,  consulting  geologist,  317  Bailwmy  Exchange  Building,  Deniw, 
Colo. 

A.  H.  Brooks,  geologist  in  charge,  Division  of  Alaskan  Miasral  Resooresa,  Uintei 
States  Geological  Survey,  Washington,  D.  C. 

Arthur  L.  Day,  director,  geophysical  laboratray,  Oamegie  Institution  of  WadmigloB, 
Washington,  D.  C. 

EllswOTth  Huntington,  research  associate  in  geography,  Yale  Univemity,  Kew 
Haven,  Conn. 

Douglas  W.  Johnson,  professor  of  physiography,  Columbia  University,  New  Yoik 
City. 

£.  B.  Mathews,  professor  of  mineralogy  and  petrograjdiy,  Johns  Hopldns  Untwitr 
State  geologist  of  Maryland;  director.  State  weather  service,  Baltimore,  Md. 

R.  A.  F.  Ptarose,  jr.,  oonsulting  geolopst,  460  Buflitt  Building,  Huladelphia,  Fl 

David  Wfaite»  ddelgeologiit,  United  States  Geological  Survey,  Waaimgtoo,  D.C. 

OOMiaTTSBS. 

C(xnmitteeon  Becker  Manorial  F^lawiUp:  Cbaimao,    Mm    Hays 
Washington,  D.  C. 
Committee  on  financial  resources:  Chairman,  Ralph  Arnold. 
Coounittee  en  dertelopoient  of  geographical  sdenoes:  Chainnan,  N.  M. 
Committee  on  sedimentation:  Chairman,  T.  Waylaad  Yaughaa. 

BBPBBSBNTATiyBS  OF  THB  DITISION  ON— 

AdvUory  Council  of  the  United  State*  Board  ofSwrveys  and  Map$, — ^B.  B.  Mathevi. 

Division  of  Mbdigal  Sobncbs. 

Chairman,  Y.  C.  Yaughan. 

Yice  chairman,  Frederick  P.  Gay. 


(%ainnan,  Y.  C.  ¥aughan;  Tice  duunnan,  Frederick  P.  Gmy;  Heoiy  A.  ClimliaD. 
W.  H.  Howell,  Reid  Hunt,  Graham  Lusk,  G.  W.  McCoy. 


MBMBias  OF  tmm  mvzsiaN. 

AlOaiQAM  ABSOCttnOK  0#  AKlTOMBra. 


C.  R.  Stockard,  professor  of  anatomy,  Cornell  University  Medical  College,  New 
York  City. 
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AHKBKUN  ASSOCUnOir  OT  PATBO|X>OI8T8  AND  BACTSBIOLOOISTS. 

Howard  T.  fetrsner,  piofeaior  of  pathology,  Wept^nt  Reserve  Univendty,  Cleyeland, 
Ohio. 

A¥iE<iC4?ff  vMmoLoqac^  AWCW^iAinoif . 

Hugh  T.  Patrick,  emeritus  inofeeBor  of  neurology,  Medical  Schod,  Northweetem 
Univesiity,  Chicago,  111. 

AMIBKAH  PHT8I0L0<nCAL  SOOBTT. 

W.  H.  Howell,  aafiistant  director ,  School  of  Hygiene  and  Public  Health,  and  p^o- 
fesBor  of  physiology,  Johns  Hopkins  University,  Baltimore,  Md. 

AMUUCVY  MEDICAL  AMQOfTIOV. 

R.  T.  Woodyatt,  assodato  pfefenor  of  madieiiie,  Basil  Medical  College,  CSiicago,  111. 

AMIBICAN  BOSNTGUr  SAT  flOOBTT. 

Aaigustus  W.  CiaQa,  4^  8eutb  Rooe  Street,  ^iilf^^ 

AMBBiCAir  soonmr  fob  gldhcai  mvBsnoATioN. 

Henry  A.  Christian,  Hersey  professor  of  the  theory  and  practice  of  physic.  Harvard 
University;  physician  in  chief,  Peter  Bent  Brigham  Hospital,  Boston,  Mass. 

AMBBiGAN  •ocoirr  voB  tatwaamtAL  pATBOi.o<ir. 

Peyton  Bous,  me^lber  in  pathplogy  nM  bacteriology,  Rockefeller  Institute  for 
Medical  Reseaqph,  Si^ynsixth  Street  and  Avenue  A,  New  York  City. 

AMBBICAN  SOOBrr  FOB  rOABM^OdlLQeT -ASTD  BXFBBOfaMTAL  TBBBAnOTICB. 

Reid  Hunt,  professor  of  pharmacology,  Earv^d  Ui^veraity,  Boston,  Mass. 

AMBBKAW  SOOBIT  OF  BI(»X>0ICAL  CBBMISTS. 

Qraham  Lusk,  professor  of  physiology,  Cornell  University  Medical  College,  New 
York  City. 

AMBBIGAN  SVBQICAL  AflSOOATION. 

George  W.  Crile,  professor  of  surgery,  Western  Reserve  University,  Cleveland,  Ohio. 

AMBBIGAN  VBTBBINABT  MBDICAL  A880CUT10N. 

L.  W.  Goes,  professor  ql.v9t^mf$ry  pathology,  vet^naiy  college,  Ohio  Sjtate  Uni- 
venity,  Columbus,  Ohio. 

AflSOCIATlON  OF  AMBBIGAN  FHTSICIANS. 

W.  S.  Thayer,  professor  of  clinical  medicine,  Johns  Hopkins  University,  Balti- 
moTOt  Md. 

NATIONAL  OBMtAL  laSQCtAfnOir. 

Thomas  B.  Harteell,  professor  ef  month  iafectitms,  medical  school,  Univenity  of 
Minnesota,  Minncta^lis,  Minn. 

MBMBBRS  AT  LABOB. 

Lieut.  Col.  Charles  F.  Craig,  Army  Medical  School,  United  States  Army,  Wash- 
ington, D.  C.  :  . 

David  L.  Edsall,  Jackson  professor  of  dinica).  medicine  and  dean  of  the  medical 
school,  Harvard  UniveiiBijIiy^.  chief  of  medical  service^  Mamichuaetts  General  Hoepital, 
Bostoq,  Mass. 

Joseph  Erlanger,  professor  of  physiology,  school  of  niedicine,  Washington  Uni- 
versity, St.  Louis,  Mo. 
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Simon  Flexner,  director  of  reeearch  laboratories,  Rockefeller  Institute  for  Meificid 
Research,  Sixty-sixth  Street  and  AveiMie  A,  New  York  City. 

Frederick  P.  Gay,  professor  of  pathology,  University  of  California,  Berkeley,  0£L 

G.  Cari  Huber,  professor  of  anatomy  and  director  anatomic  laboratories,  UniTeBitT 
of  Michigan,  Ana  Arbor,  Mich. 

Allan  J.  McLaughlin,  Asristant  Suigeon  General,  United  States  PnWc  Betttt 
Service,  Washington,  D.  C. 

R.  M.  Peasce,  director,  division  of  medical  education.  Rockefeller  Foondatioa,  €1 
Broadway,  New  York  City. 

Rear  Admiral  Edward  R.  Stitt,  Surgeon  General  and  Chief,  Bureau  of  Medidne  aad 
Suigery,  United  States  Navy,  Washington,  D.  C. 

V.  C.  Vaugfaan,  National  Besearoh  Oomdl,  Washington,  D.  C. 

William  H.  Welch,  director,  school  of  hygiMie  and  public  health,  Johns  Hopkini 
University,  Baltimore,  Md. 

H.  Gideon  Wells,  professor  of  pathdogy,  University  of  Chicago;  directed,  Otho  8.  A. 
Sprague  Memorial  Institute,  Chicago,  HI. 

A  representative  of  the  Division  of  Federal  Relations. 


Committee  on  anatomy:  Chsirman,  C  R.  Stodmid. 
Committee  on  dental  investigations:  Chairman,  Thomas  B.  Hartzell. 
Committee  on  neurology  and  psychiatry:  Chairmai^,  Hugh  T.  Patrick. 
Committee  to  formulate  plans  for  the  production  of  pure  proteins  and  related 
materials  for  reseaich  purposes:  Chairman,  H.  Gideon  WeUs. 
Committee  for  research  on  problems  of  sex:  Chairman,  Robert  M.  Yerkes. 
Committee  on  X-iay:  Chairman,  Augustus  W.  Ciane. 

Division  of  Bioloot  and  Aoriculturk. 

Chairman,  L.  R.  Jones. 
Vice  chairman,  F.  R.  Lillie. 
Executive  secretary,  J.  R.  Schramm. 

KXBCUnVI  OCnOOTTIB. 

Chairman,  L.  R.  Jcmee;  vice  chairman,  F.  R.  lillie;  L  W.  BaUey,  0.  K  McGhmi, 
J.  R.  Murlin,  P.  J.  Ptorolt,  Walter  T.  Swii^e,  A.  F.  Woods. 

MBMBBRS  OF  THB  DIVISION. 
AMXSICAM  80CBTT  OT  AIOOKOMT. 

Charies  V.  Piper,  agrostologist  in  chaige  longe  cmp  investigations,  Uniled  Ststei 
Bureau  of  Plant  Industry,  Washington,  D.  C. 

aocqwT  er  £iamm»  Swii,  is  lis  iiWHiii    < 

Samuel  C.  Plrescott,  prc^fessor  of  industrial  biology,  Massachusetts  Institiite  d 
Technology,  Cambridge,  Mass. 

BOTAIIICA]«  aOdSTT  QT  JJnCBICiu 

H.  H.  Bartlett,  associate  professor  of  botany  and  director  gardens  and  arboretum, 
University  of  Mchigan,  Ann  Arbor,  Ifidi. 
R.  A.  Harper,  Torrey  xxrofessor  of  botany,  Columbia  Unitendty,  New  York  City 
L.  R.  Jones,  professor  of  plant  pathology.  University  of  Wisconsin,  Madison,  Wb. 

AMSBICAN  AB80CU1I0N  OT  ■OONOMIC  TNTQIfOUXIISn. 

P.  J.  Pkmiott,  entomologist  New  York  Agricultural  Experiment  Station,  Genevi, 
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ECOLOGICAL  AOCIXTT  01^  AM13ICA. 

EllfiwortlL  Huntington,  research  aaaodate  in  geography,  Yale  University,  New 
Haven,  Conn. 

socnETT  or  amxmicajx  roassma. 

Banington  Moore,  eiditor.  Ecology,  925  Park  Avenue,  New  York  City. 

AMEBICAK  QEXfmC  AflSOGIATION. 

G.  N.  CoUiDB^  botanist.  United  States  Btneau  o!  tlant  Industry,  Washington,  D.  C. 

AMEBICAK  aOCIXTT  FOB  HOSnCULTUBAL  8CIENCB. 

U.  P*  Hednck,  hntMndtiuist,  New  York  Agricultural  Experiment  Station,  Geneva, 
N.  Y. 

AHBBKAN  rarrOPATHObOOKAL  SOOrtt. 

George  R.  Lyman,  pathologist  in  charge,  plant-disease  survey,  United  States  Bureau 
of  Plant  Industry,  Washington,  D.  C. 


F.  R.  Lillie,  professor  of  embryology,  University  of  Chicago,  Chicago,  HI. 

G.  H.  Parker,  professor  of  zoqIo^,  Harvard  University,  Cambridge,  Mass. 
William  Patten,  professor  of  biology  and  chairman,  department  of  biology,  Dart- 
mouth College,  Hanover,  N.  H. 


nVBKnr  09  fBDIBAL  bblatiomb. 

Karl  F.  Kellerman,  physiologist  and  associate  chief,  United  States  Bureau  of  Plant 
Industry,  Washington,  D.  C. 

HBHBBSS  AT  LABOB. 

I.  W.  Bailey,  aaodatepofessor  of  toestry,  Bussey  Institution,  Harvard  Univereity, 
Fewest  Hills,  Mass. 

H.  E.  Crampton,  curator  of  invertebrate  zoology,  American  Museum  of  Natural 
HiBtory,  New  York  City. 

Burton  E.  Livingston,  psofessor  of  plant  physiology  and  director,  laboratory  of  plant 
physiology,  Johns  Hopkins  University;  permanent  secretary,  American  Association 
for  the  Advancement  of  Science,  Washington,  D.  C 

C.  E.  McClung,  profeespr  of  zoology  and  diiector,  zodogical  laboratory,  University 
of  Pennsylvania,  Philadelphia,  Pa. 

C.  F.  Marbut,  gedogist  in  charge  of  soil  survey,  United  States  Bureau  of  Soils, 
Washington,  D.  C, 

A.  G.  Mayor,  director,  department  of  marine  biology>  Carnegie  Institution  of  Wash- 
ii^^ton,  Tortugas,  Ba.    (R.  F.  D.  No.  1,  PriBceton,  N.  J.) 

H^uy  F.  Mborey  deputy  commisBioner,  United  States  Bureau  of  Fisheries,  Wash- 
ington, D«  C. 

J.  R.  MnrliB,  pntfessor  ^  ^ym6logy  and  director,  department  of  vital  economics, 
Univefsity  of  Rochester,  Rckihester,  N.  Y. 

Walter  T.  Swinge,  physiologist  in  charge  crop  physiology  and  breeding  investiga- 
tions, United  States  Bul^u  of 'Plant  Industry,  WashingtfAi,  D.  C. 

A.  F.  Woods,  president,  University  of  Maryland,  CoUege  Park,  Md. 

Advisory  board  of  the  American  Institute  of  Baking:  Chairman,  Harry  E.  Barnard, 
director,  Am^6ah  Institute  of  Baking,  1135  Fullerton  Avenue,  Chicago,  111. 

Advisory  committee  of  National  Canners'  Laboratory:  Chairman,  Wilder  D.  Ban- 
croft, professor  of  physical  chemistry,  Cornell  University,  Ithaca,  N.  Y. 
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Committee  on  the  atmosphere  and  man:  Chainnan,  Ellsworth  Huntington. 

Subcommittee  on  experiments:  Chairman,  W.  H.  Howell,  profBSsqr  of  jkjm- 
ology  and  assistant  directed,  School  of  Hygiene  and  Public  Heal^  Ig^ 
Hopkins  University,  Baltimore,  Md. 

Subcommittee  on  industrial  effects  of  the  atmosphere:  Chairman,  EUnvi 
Huntington. 

Subcommittee  on  the  atmosphere  and  mortality:  Chairman,  EUswotlh  fim- 
tington. 
Committee  on  cooperation  a^d  coc^dination:  Chaiiman,  F.  B.  liltie. 
Conmiittee  on  current  problems:  Chairman,  G.  N.  Collins. 
Conmiittee  on  educational  relations:  Chairman,  0.  E.  McOlung. 
CiMumittee  on  the  Fariow  Index:  George  T.  Moom,  director,  MliMnim  Bodmal 
Garden,  St.  Louis,  Mo. 

Committee  on  feUowsbips:  Chairman,  M.  F.  Quyer,  professor  of  zoology,  UniTcnitj 
of  Wisconsin,  Madison,  Wis. 

Committee  on  fertilizers:  Chyrman,  J.  G.  Lipman,  director,  New  Jersey  AgricaltBil 
Experiment  Station,  New  Brunswick,  N.  J. 

Subcommittee  on  phydologkal  salt  requireaieBtB  of  cultivated  plante:  Omi- 
man,  A.  G.  McCall,  professor  of  geology  and  soils,  University  of  Maryland,  X}dl^ 
Park,Md. 
Committee  on  food  and  nutrition:  Chairman,  J.  R.  Murlin 

Subconmiittee  on  human  nutrition:  Chairman,  H.  C.  Sherman,  p8o£esnr  d 
food  chemistry,  Columbia  University,  New  York  City. 

Subcommittee  on  animal  nutrition:  Cbauman,  E.  B.  F<vbes,  chief,  deptrtmes 
of  nutrition,  Ohio  Agricultural  Experiment  Station,  Wooster,  Ohio. 
Committee  on  forestry:  Chairman,  Haphael  Zon,  forest  economist,  United  SHaaa 
Forest  Service,  Washington,  D.  0. 

Subcommittee  on  forest  ptodoctBi  CbaunaB,  O.  M.  Butier,  foiester,  Amokai 
Forestry  Association,  Washington,  D.  C. 

Subcommittee  on  forest  numagement:  Chairman,  H.  H.  Chapman,  Barnam 
professor  of  forest  management,  Yale  University,  New  Haven,  Conn. 

Subcommittee  on  forestry  economics:  Chairman,  S.  T.  Dana,  forest  comrai- 
sioner,  Augusta,  Me. 

Subcommittee  on  silviculture:  Chairman,  T.  S.  Woolsey,  jr.,  secretary-tzw- 
urer  Connecticut  Fte^stry  Association,  242  Prospect  Street,  New  Haven,  Com. 
Committee  on  marine  biological  laboratory:  Chairman,  F.  R.  Lillie. 
Committee  on  oceanography:  Chaiman,  Henry  F.  Moore. 
Committee  on  phytopathology  (acting  also  as  the  committee  of  &e  American  Fhjtch 
pa^ological  Sbciety  to  cooperate  witin  the  diviiUm):  Ohaitman,  C.  R.  Orton,  piut 
pathdogist,  agricultural  experiment  station,  Pennsylvania  State  College,  Stale Oolk^e. 
Pa. 

Subcommittee  on   phytopathology  in  the  tropics:  Chairman,  W.  A.  Onos; 
plant  pattiologist  in  chuga  pf  investigation  of  cotton,  truck,  and  fotage  crep 
diseases.  United  States  Department  of  Agriculture,  Washington,  D.  C 
Committee  on  biological  relation  of  insects  to  ftypveis:  Chairman,  F.  E.  LntL 
curator  of  entomology,  American  Museum  of  Natuipal  History,  New  Yoik  City. 

Committee  on  standardization  of  biological  stains:  Chainnan,  H.  J.  C(Hm,  tsndate 
bacteriologist,  New  York  Agricultural  Experiment  St^^n,  Geneva,  N.  Y. 

COMlinTBBS  OF  BCIENttnO  SOCtBTIBS  IN  COOPERATIOK  WITH  THE  UVISIOK. 

American  Society  of  Agronomy:  Chairman,  Charles  V.  Piper. 
Sul^committee  on  soil^:  Chaiiman,  C.  F.  Mi^ut 

Subcommittee  on  fertilizers:  Chairman,  J.  Q.  Lipmim,  director,  New  Jenqr 
Agricultural  Experiment  Station,  New  Brunswick,  N.  J. 
Subcommittee  on  crops:  Chairman,  Charies  V.  Piper. 
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Snboommittee  on  pUmt  natrltiim:  Ohaimmn,  A.  Q.  M«Call,  profeascnr  of  geology 
and  floilfl,  Univenity  of  Maryland,  College  Park,  Md. 

Society  of  American  Baderu^ogiBM:  Ohaarman,  Samuel  C.  Preecott. 

Botanical  Society  of  America:  Chairman,  Charles  E.  Allen,  profeMor  of  botany, 
Univenity  of  WiKOUsti,  MadacMn,  Vfis, 

Ecological  Sodety  of  America:  Chadrman,  EDeworth  Huntington. 

American  AaMHdation  of  Economic  Entomdogists:  Chairman,  l^mon  Newell, 
plant  oommittkner,  Florida  State  plant  board;  dean,  C<^ege  of  Agriculture  and 
director,  Agricultural  Experiment  Station,  Unit^en&ty  of  Florida,  Gainesville,  Fla. 

American  Society  for  Horticultural  Sdenoe:  Chairman,  U.  F.  Hedrick. 

American  Society  of  Naturalists:  Chairman,  Bradley  M.  Davis,  professor  of  botany. 
University  of  Ifichigan,  Ann  Arbor,  Midi. 

American  Society  of  ZodogistB:  dudtman,  F.  R.  LUlie. 

Division  op  ANTHBOPOLoe^  and  PstohoiiOot. 

Chairman,  C.  E.  Seariiore. 
Vice  dmirman,  A.  L.  Kroeber. 

BXXCUnVK  OOMMITTBE. 

Chairman,  C.  E.  Seashore;  vice  chairman,  A.  L.  Kroeber;  J.  Walter  Fewkes, 
W.  B.  Pillsbury,  E.  L.  Thomdike,  Clark  Wissler. 

MKMBXRS  OF  fH»  DIVISION. 

AXEBlCAir  AITTHIIOPOLOOICAL  ASSOOAtlOir. 

R.  B.  Dixon,  professor  of  anthropology.  Harvard  Univermty,  Cambridge,  Mass. 
J.  Walter  Fewkes,  chief.  Bureau  of  American  Ethnology,  Smithsonian  Instituticm, 
Washington;  D.  C. 

F.  W.  Hodge,  Muesum  of  the  American  Indian,  Broadway  at  One  hundred  and 
fifty-fifth  Street,  New  York  City. 

A.  L.  Eioeber,  curator  of  anthropology.  Museum  of  Anthropology;  iHofessor  of 
anthropology.  University  of  California^  Berkdey,  Calif. 
Berthold  Lapfer,  curator  of  anthrap<dogy,  Field  Museum  of  Natural  Histocy,  ChicagOy 

m. 

Clark  WiBsler,  curator  of  anthropology,  American  Museum  of  Natural  History, 
New  York  City.  ^ 

AMWaCMX  FSrCHOLOOICAI.  AnOCUTIOX. 

W.  B.  Pillsbury,  professor  of  psydiology  and  dirtetor,  psjrdioldgical  labomtory, 
Univerity  of  Midiigan,  Ann  Arbor,  Mich.  ^ 

C.  E.  Seashore,  dean  of  the  Graduate  College,  prdessor  of  psychology,  and  head  of 
the  department  of  philosophy  and  psydiology.  University  of  Iowa,  Iowa  City,  Iowa. 

George  M.  Stratton,  professor  of  psychology,  University  of  California,  Berkdey 
Calif. 

H.  C.  Warren,  Stuart  professor  of  psydiology,  Princeton  University,  Princeton, 
N.J. 

J.  B.  Watson,  consulting  psydkbtogisl,  J.  Walter  Tlwmpscm  Co.,  244  Madison  Ave-" 
nue.  New  York  City. 

G.  M.  Whipple,  professor  of  experimentAl  education.  University  of  Michigan, 
Ann  Arbor,  Midi. 

llAimXfS  AT  tAB6B. 

J.  H.  Breasted,  pw4sspor  of  Egyptdegy  and  oriental  history,  JMv^tiAty  of  Qdcago, 
Ohicago,  til. 

Qeovge  L,  Ifeyiaa,  proisaMir  of  physical  educatioii  and  medical  director  of  the^ 
gymnasium,  Cdumbia  Univemity,  New  York  City. 
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L.  M.  TeoMUi,  pwloMor  of  educatioii,  Stanted  Univenky,  Stantod  Umvoiaty 
Calif. 

E.  L.  Thomdike,  profeaBOf  ol  edncntionai  peydbokgy,  TeadieiB'  College,  Oolwnfatt 
UnivwMty,  N«ir  York  atr. 

A.  M .  ToBzar,  aoBociate  proieMor  of  anthropology  and  oamtoff  of  Middle  Awmrif— 
aidiedogyandethnokgy,  FtebodyMt»eumof  AinarioanAidieol^  Ethaoiogy, 
Harvard  Univienity,  Cambridge,  Haas. 

C.  S.  Yoakum,  aiwociate  pri^eflaor  of  implied  paydbology  and  diieotor,  huraau  of 
pencmnel  research,  Ciniegie  Inititute  of  Teohnology,  PLUabuigh,  Fil 

A  representali  ve  from  the  di  virion  of  Fedecal  relalkms. 

oomfrrrBBs. 

Committee  <m  State  archeologica!  survey:  Chainnan,  Clark  ^^ader. 

State  subcommittee  for  Indiana:  Chainnan,  Amos  W.  Butler,  secretary,  Ttw4iM»m 
Board  of  Charities,  Indianapolis,  Ind. 
State  subcommittee  for  Illinois:  Chairman,  Berthojd  Laofer. 
State  suboxnmittee  for  Iowa:  Chairman,  B.  F.  Shambaogh,  pcoieaBor  of  politica] 
sdoice.  University  of  Iowa,  Iowa  City,  Iowa. 

Committee  on  child-welfive  research:  Chainnan,  Bird  T.  Baldwin,  researdi  pro- 
feasor  of  psychdogy  and  director  of  child-welfare  research.  University  of  Iowa,  Iowa 
City,  Iowa. 

C(Mnmittee  on  initiation  of  a  journal  of  psychological  abstracts  (joint  committee 
with  the  American  Flsychological  Association):  Chairman,  C.  E.  Seashore. 

Committee  on  national  intelligence  tests:  Chairman,  G.  M.  Whipple. 

Committee  on  personnel  research  in  business  and  industry:  Chairman,  Beardafey 
Ruml,  assistant  to  the  president,  Carnegie  Corporation,  522  Fifth  Avenue,  New  York 
City. 

Committee  on  prediction  of  success  of  students  entering  higher  institutionB:  Chair- 
man, W.  V.  Bingham,  prolesKr  ol  i^lied  psydiokgy,  Carnegie  Institute  of  Tech- 
nology, Pittsbuigh,  Pa. 

Advisory  committee  on  pioblans  of  military  psychology:  Chainnan,  Walter  Diil 
Scott,  president.  Northwestern  Univi^riity,  Evanaton,  HI. 

Committee  on  race  diaractas:  Chainnan,  Clark  Wiasler. 

Committee  on  specific  projects  outside  of  the  United  States:  Chairman,  J.  Walter 
Fewkes. 

Committee  on  superior  attainment  of  cdlege  student^  Chainnan,  C.  £.  Seashore. 

Committee  on  vestibular  research:  Chairman,  C.  E.  Seadiore. 

Executive  committee  on  vestibular  research:  Chairman,  J.  Gordon  Wilsoi^  pro- 
fessor of  otology,  Northwestern  Univerrity  Medical  Schocd,  Chicago,  HI. 

Committee  of  the  National  Association  of  Directors  of  Educational  Beeearch  to 
cooperate  with  the  division:  Chairman,  M.  £.  Haggerty,  professor  of  edocntioiiai 
psychology,  University  of  Minnesota,  Minneapnlis,  Minn. 

R^PRBSBNTATIVBS  OF  THB  DIVISION  ON— 

C&mmiUtee  on  HeaUh  Examinations  of  the  American  Physical  Education  AtsodtMiitm,— 
E.  A.  Hooton,  Peabody  Museum,  Harvard  Univemity,  Cambiidge,  MasB« 

fellowships. 

Rxsbahcb  Feuiowsbv  Boabo. 

A  sum,  amounting  to  $500,000  for  the  period  May  1, 1919,  to  JmedO,  192(s  has  ben 
pledged  to  be  appropriated  by  the  Rockefeller  Foundation  to  the  National  Reeeaidi 
Council  for  the  maintenance  ot  national  research  feUewshqwin  physics  and^cheouBtiy, 
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under  the  direction  of  a  reeeardi  fellowBhip  board  appoint^  by  the  council  of  the 
National  Academy  of  Sdenoes  and  the  executive  board  of  the  National  Research 
Council  acting  jointiy. 

The  memben  appointed  on  this  board  serve  for  a  period  of  five  years.  With  them 
the  diairman  of  the  divisioos  of  physical  sciences  and  of  chemistry  and  chemical 
iochnologyj  appointed  annually,  serve  in  an  ex  officio  capacity. 


MBMBntS  OV 


BOARD. 


Simon  Flexner,  chairman,  director  of  research  laboratories,  Rockefeller  Institute  for 
Medical  Research,  Sixty-sixth  Street  and  Avenue  A,  New  York  City. 

Geofge  E.  Hale,  director  Mount  Wilson  Observatory,  Carnegie  Institution  of 
Washington,  Pasadena,  Calif. 

John  Johnston,  Sterling  professor  of  chemistry,  Yale  University,  New  Haven,  Conn. 

Elmer  P.  Kohler,  professor  of  chemistry,  Harvard  University,  Ci»nbridge,  Mass. 

R.  A.  Millikan,  director,  Norman  Bridge  laboratory  of  physics,  California  Institute 
ol  Technology,  Pasadena,  Calif. 

Augustus  Trowbridge,  professor  of  physics,  Princeton  University,  Princeton,  N.  J. 


F.  G.  CottreU,  chairman,  division  of  chemistry  and  chemical  technology,  National 
ReeeiMK^h  Council)  Washington,  D.  C. 

H.  G.  Gale,  chairman,  division  of  physio^  sciences.  National  Research  Council; 
professor  of  physics,  University  of  Chicago;  executive  secretary,  research  fellowship 
botud  for  1921-22,  Washington,  D.  C. 

Fellowships  for  1921-22  have  been  awarded  to  the  following  persons,  who  have 
demonstrated  a  high  order  of  ability  in  research,  for  the  purpose  of  enabling  them  to 
conduct  investigations  at  educational  institutions  which  make  adequate  provision  for 
rooofch  in  physics  and  diemistry. 


Famee  A.  Beattie. 
Arthur  F.  Benton. 
Francis  W.  Bergstrom. 
F.  Russell  Bichowaky. 
Frederick  L.  Browne. 
:}eoTge  L.  Clark. 
EklnTin  J.  Cohn. 


Smest  F.  Barker, 
jr^oiy  Breit. 
fohn  S.  Foster. 
Ulen  Garriaon. 
E*aul  S.  Helmick. 


Uf  CSSMISnT. 

Roscoe  G.  Dickinson. 
Martin  C  K  Hanke. 
BoUaNeilHaiger. 
S^Hecht. 
David  C.  Jones. 
Morris  Kharasch. 
Albert  G.  Loomis. 


E.  H.  Kurth. 
Leonard  B.  Loeb. 
John  P.  Minton. 
Jared  K.  Morse. 


Robert  S.  MulHken. 
Axel  R.  Olson. 
C.S.  Palmer. 
Henry  C.  Parker. 
Robert  N.  Pease. 
Leonard  F.  Yntema. 


Geoige  P.  Paine. 
Henry  DeW.  Smyth. 
Louis  T.  E.  Thompson. 
Joseph  Valasek. 
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APPXMDIX  B. 

ABTICLE8  OF  OBOAinZATtOlf  AS  AMieKDED  tTP  TO  JtTKE  SO,  1922. 

PEBAMBtB. 

The  National  Academy  of  Sciences,  under  the  authority -conferred  upon  it  bj 
ita  charter  enacted  by  OongresB,  and  approved  by  President  Lincoln  on  March  3, 
1863,  and  pursuant  to  the  request  expressed  in  an  Executive  order  made  by  Fkesidem 
Wilson  on  May  11, 1918,  adopts  the  following  articles  of  c^ganization  for  the  Xataoosl 
Research  Council,  to  replace  the  temporary  organization  under  which  it  has  opented 
heretofore: 

ARnCLB  I^njRPOSE. 

It  shall  be  the  purpo0e  of  the  Nlttional  Research  Ooundl  to  promote  researdi  ib 
the  mathematical,  physical,  and  biological  sciences,  and  in  the  applicaticm  of  these 
sciences  to  engineering,  agriculture,  medicine,  had  otiher  useful  arts,  with  tlie  object 
of  increasing  knowledge,  of  strengthening  the  national  defense,  and  of  contributzng 
in  other  ways  to  the  public  welfare,  as  expressed  in  the  Executive  ord^  of  May  11, 
1918. 

ABTICLB  n — ^MEMBERSHIP. 


Section  1.  The  membership  of  the  National  RessBrdt  Oouncil  ahall  be 
with  the  view  of  rendering  the  council  an  effective  federation  of  the  principal  resasidi 
agencies  in  the  United  States  concerned  with  t)ie  fields  of  science  and  technologr 
named  in  Article  I. 

Sec.  2.  The  council  shall  consist  of  representatives  of  national  scientific  aad 
technical  societies;  representatives  of  the  Go^remmeBt,  a^  provided  in  the  Execntiw 
order;  and  representatives  of  other  research  oiganizjitloBs  and  other  persone  wiMse 
aid  may  advance  the  objects  of  the  council. 

ARTICLB  in— -MyiSIONS, 

SEcnoN  1.  The  council  shall  be  orgaiused  in  divisions  of  two  classes:  Dtviaov 
dealing  with  the  more  general  ridations  and  activiti^  of  the  councO  and  divisioBi 
dealing  with  special  branches  of  science  and  technology. 

Sec.  2.  llie  Initial  constitution  of  the  divisions  of  the  council  shall  be  as  loQovs: 

Divisions  of  general  relations:  Division  of  Federal  relations,  division  of  Ux^ 
relations,  division  of  States  relations,  division  of  educational  relations,  divisioii  d 
research  extension,  and  research  information  service. 

Divisions  of  science  and  technology:  Division  of  physical  sciences,  division  d 
engineering,  division  of  chemistry  and  chemical  technology,  division  of  geokfy 
and  geography,  division  of  medioJ  sciences,  division  of  biology  and  agricultore,  * 
and  division  of  anthropology  and  psychology. 

Sec  3.  The  number  of  divisions  and  the  grouping  of  subjects  in  Article  III,  sectioB 
2,  may  be  modified  by  the  executive  board  of  the  National  Research  Council. 

Sec.  4.  The  divisions  of  general  relatione  shall  be  organized  by  the  execotiTs 
board  of  the  National  Research  OouncU.    (Art.  IV,  sec.  2.) 

Sec.  5.  To  secure  the  effective  federation  of  the  principal  research  agencies  is 
the  United  States,  provided  for  in  Article  H,  a  majority  of  the  membeiB  of  each  of 
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the  diTiBionB  of  flcience  and  techtioiogy  shall  consist  of  tepresentativeB  of  scientific 
and  technics  societfes,  who  shall  be  chosen  as  provided  for  in  Article  V,  section  2. 
The  other  menibers  of  the  dlTision  shall  be  nominated  by  liie  executive  committee 
of  the  division,  improved  by  the  executive  board  of  the  National  Research  Council, 
and  appointed  in  accordancie  wfth  Article  V,  section  4. 

Sbc.  6.  The  divisions  of  tihe  council,  wiHi  the  api»oval  of  the  exe^futive  board, 
may  establii^  sections  and  committeeB,  any  of  whidi  inay  include  members  chosen 
outside  the  membetddp  of  the  council. 

ARtfOUB  IV^AI»nKI8TBATI0N. 

Section  1.  The  affairs  of  each  division  shall  be  administered  by  a  chairman, 
one  or  nuM^  vice  chairmen,  and  an  executive  conunittee,  of  which  the  chairman 
and  vice  chairman  diall  be  ex  officio  members^  The  officers  and  the  executive 
committee  of  each  of  the  divisions  of  general  relations  shall  be  appointed  by  the 
executive  board  for  such  periods  as  may  be  determined  by  the  boEtrd,  except  that 
the  foreign  secretary  of  the  National  Academy  of  Sciences  shall  be  ex  officio  chair- 
man of  tlie  division  of  foreign  relations.  The  officers  and  executive  committee  of 
eadi  of  the  divisions  of  science  and  technology  shall  be  elected  by  the  division  at 
its  annual  meeting  and  confirmed  by  the  executive  board. 

Sec.  2.  The  affairs  of  the  National  Refsearch  Council  shall  be  administered  by  an 
executive  board,  of  which  the  officers  of  tiie  National  Research  Council,  the  presi- 
dent and  home  secretary  of  the  National  Academy  of  Sciences,  the  president  of  the 
American  Association  for  the  Advancement  of  Science,  the  chairmen  and  vice  chair- 
men of  the  divisions  of  science  and  technology,  and  the  chairmen  of  the  divisions 
of  general  relations  shall  be  members  ex  officio.  In  the  absence  of  the  chairnian 
of  a  division  the  vice  chairman  or  other  executive  officer  shall  represent  him.  The 
council  of  the  National  Academy  o!  Sciences  and  the  executive  board  of  the  National 
Research  Couicil,  acting  jointly,  may  nominate  additional  members^  not  to  exceed 
12  in  number,  who,  if  not  already  members  of  the  National  Research  Coimcil,  shall 
be  appointed  thereto  by  the  president  of  the  National  Academy  of  Sciences  for  terms 
of  three  years.  Upon  thdr  retirement.  ofaaifme»  of  the  National  Research  Council 
shall  continue  as  members  of  the  executive  board  for  two  years  beyond  the  period 
of  their  appointment.  Subject  to  Hhe  approval  of  the  executive  board,  the  business 
of  the  council  may  be  transacted  by  an  interim  committee  constituted  lis  defined  in 
the  by-laws. 

Seo.  3.  The  officers  of  tlie  National  Research  Coundl  shall  coiudst  of  a  chairman, 
a  cbairman  of  the  executive  board,  one  or  more  vice  chwmen,  a  permanent  secre- 
tary, and  a  treasurer,  who  shall  also  serve  as  members  and  officers  of  the  executive 
board  of  the  council. 

Sbc.  4.  The  officers  of  the  National  Reeearcli  Counql,  excepting  the  permanent 
secretary  and  the  treasurer,  shall  be  elected  annually  by  the  executive  board.  The 
permanemt  seoretary  of  the  council  sliall  be  elected  by  the  executive  board  for  a 
period  of  one  year  or  more.  The  treasure  of  Hie  Nationkl  Acadtoiy  of  Scienoes  idiall 
be  ex  offido  treasurer  of  the  National  Research  Council. 

Ssc.  5.  The  duties  of  the  officers  of  the  council  and  of  the  divisions  shall  be  fixed 
by  the  executive  board. 

ARTICLE  V — ^NOMINATIONS  AND  APPOINTMENTS. 

Section  1.  The  Government  bureaus,  civil  and  military,  to  be  represented  in  the 
divicdon  of  Federal  relations  and  the  scientific  and  technical  societies,  to  be  repre- 
sented in  the  divisfons  of  science  and  technology  of  the  National  Research  Council, 
diall  be  determined  by  joint  action  of  the  council  of  the  National  Academy  of  Sci- 
ences and  the  executive  board  of  the  National  Research  Council. 
26865**— S.  Doc.  286, 87-4 8 
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Sic.  2.  RepraenUtivei  of  ncicmtlfic  tmd  tedmiod  societies  dull  be  nonmiatod  hy 
the  societies^  tt  the  request  of  the  executive  boeid,  and  appoiiLted  by  the  preeide&t 
ol  the  Ntttioiiei  Academy  of  Sciences  to  membecdui^  in  the  council  end  aaaigned  to 
one  of  its  divisioos. 

Sbc.  3.  The  reprosontetives  of  the  Government  AmU  be  nominated  by  the  piea- 
dent  of  the  Nattooal  Academy  of  Sciences  alter  conference  with  the  secretaries  d 
the  departments  concerned,  tmd  the  names  ol  those  nominated  shall  be  presented 
to  the  President  of  the  United  States  lor  designadon  by  him  for  service  witii  the 
National  Reseaidi  Coimdl. 

Sac.  4.  Other  monbers  of  the  eomtdl  diall  be  nominated  by  the  executive  oom- 
mittees  of  the  divisions,  ap|m>ved  by  the  executive  board,  and  appointed  by  the 
president  of  the  National  Academy  oi  Sciences  to  memberdiip  and  assigned  to  one 
oi  the  divisions. 

Sbc.  5.  Members  of  the  council  diaU  be  appointed  kx  termB  of  three  years,  except 
idien  appointed  to  fill  unexpired  terms. 

Sbc.  6.  The  Government  representatives  shall  serve  lor  periods  of  three  yesn, 
unless  ittey  previously  retire  from  the  Government  office  which  ihey  reproeont,  in 
wfaidi  case  their  successors  shaH  be  i^pointed  Inr  the  unexpired  term. 


Sbction  1.  Meetings  of  the  council  may  be  held  on  call  of  the  executive  board. 

Sbc.  2.  The  executive  board  and  the  divisions  shall  hold  annual  meetings,  at 
which,  in  the  case  of  the  divisions  of  science  and  technology,  officers  shall  be  elected; 
sUch  other  meetings  may  be  called  as  may  be  required  lor  the  tnmsaction  of  buai- 
nesB.  The  annual  meeting  of  the  executive  board  shall  be  held  in  April  in  Uie  citj 
of  Washington,  on  a  date  to  be  determined  as  the  board. may  direct. 

Sbc.  3.  Joint  meetings  of  the  executive  board  of  the  National  Research  Ooundl 
and  the  council  of  the  National  Academy  of  Sciences  shall  be  held  from  time  to  time, 
to  consider  any  matters  which,  in  the  judgment  of  the  president  of  the  Natunal 
Acadrany,  require  the  attention  of  both  bodies. 

▲BnoLB  vn— PUBUoanoNs  Aim  upoBtB. 

Sbciiok  L  An  annual  report  on  the  work  ol  the  Naticmal  Reoeardi  Council  shall 
be  presented  by  the  chairman  to  the  National  Academy  of  Sciences  for  subnuasiaD 
to  Ckmgress  in  connection  with  the  annual  report  of  the  president  ol  the  academy. 

SBa  2.  Other  publications  ol  the  National  Research  Council  may  include  papen, 
bulletins,  reports,  and  monoirs,  whidi  may  appear  in  the  proceedingjs  or  mfmftein 
d  the  National  Academy  ol  Sciences,  in  the  publications  ol  other  societies»  in  adan- 
tific  and  technical  journals,  or  in  a  separate  series  ol  the  Research  CoundL 

▲BnCLB  Vm— AICBNDMBNTS. 

SaonoN  1.  Power  ol  aoMndment  ol  thees  articles  ol  oiganisatioo  ahall 
the  council  ci  the  National  Academy  of  SeiflniQes. 
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ANNUAL  REPORT  OF  THE  TREASURER. 

(July  1,  1921,  to  June  30, 1922.) 

To  the  President  op  the  National  Academy  op  Sciences  : 

I  have  the  honor  to  submit  the  following  report  as  treasurer  of 
the  academy  for  the  year  from  July  1,  1921,  to  June  30,  1922,  and  as 
treasurer  of  the  National  Research  Council  for  the  sam6  period.  As  is 
customary,  this  report  is  divided  into  two  sections,  the  first  covering 
the  accounts  of  the  National  Academy  of  Sciences  and  the  second 
covering  those  of  the  National  Researdi  Council. 

In  June,  1922,  the  complete  list  of  investments  held  by  the  academy 
was  submitted  to  Spencer  Trask  &  Co.,  New  York,  with  a  request  that 
it  be  carefully  examined  and  that  su^estion  be  made  of  any  changes 
deemed  advisable.  The  reply  expressed  approval  of  all  the  securities 
and  the  only  recommendations  made  were  (1)  that  one  lot  of  bonds 
which  were  approaching  maturity  be  sold  and  the  money  reinvested, 
and  (2)  that  the  academy's  $16,000  in  British  5^  of  1929,  sellmg  at 
about  109,  be  exchanged  for  British  d^s  of  1937  at  about  102.  The 
first  suggestion  was  followed.  The  second,  which  was  rather  tenta- 
tively made,  has  not  yet  been  acted  upon,  for  if  sterling  exchange, 
as  seems  likely,  goes  higher  the  1929  bonds  (convertible  at  $4.30  to 
the  pound  sterling)  will  still  further  appreciate  in  value. 

As  usual,  the  greater  part  of  the  actual  work  pertaining  to  the 
treasurer's  office  has  been  performed  by  Mr.  J.  H.  J.  Yule,  the  bursar, 
whose  industry,  faithfulness,  and  initiative  deserve  hearty  com- 
mendation. 

NAUONAL  ACADEBfT  OP  SCIENCES. 

The  total  income  of  the  academy  from  gifts,  dues,  interest  on  in- 
vestments, subscriptions,  and  c<Hitributions  to  proceedings  amounted 
to  $129,762.41.  The  miscellaneous  disbursements  amoimted  to 
$133,660.93,  and  payments  on  grants  and  for  medals  from  trust 
funcb  amounted  to  $7,922.90. 

The  total  book  value  of  the  investments  held  by  the  academy  on 
June  30,  1922,  was  $331,931.75,  yielding  interest  at  that  date  at  the 
rate  of  5.45  jper  cent  on  the  smn  named.  The  market  value  of  these 
investments  on  June  30,  1922,  as  nearly  as  could  be  determined,  was 
$329,052.95  and  the  interest  rate  as  computed  on  that  sum  was  5.60 
per  cent* 
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The  foUowing  table  is  given  to  show  the  diversification  of  the 
seciuities  held  by  the  academy: 


Amount. 


Pv« 


United  States  Ooyemment  bonds — 

Foreign  goyemments  bonds 

Improved  real  estate  bonds 

Improved  real  estate  mortgage  notes . 

Railroad  bonds 

Mmiicipal  bonds 

PabttontUitles  bonds 

Power  bonds 

Total 


S25,a00 

7.fi 

27,500 

*.• 

73.M0 

3L» 

10,000 

i.S 

55,200 

l&S 

10,000 

%m 

37,000 

W.'A 

90,000 

v,s 

344,400 


yaikm 


Special  contributicHis  from  members  of  the  academy,  amomiting  to 
$50,  were  received  by  Dr.  (Carles  D*  Walcott  for  the  purpose  d 
financing  in  a  more  satisfactory  way  the  cost  of  publishing  the  pro- 
ceedings of  the  academy,  the  sum  naikied  being  additional  to  the 
$3,171  reported  by  me  last  year  for  the  same  purpose.  A  contri- 
bution of  $1,000  was  received  from  the  William  Ellery  Hale  fund  for 
the  support  of  the  proceedings. 

The  sum  of  $46,190.74  has  been  received  during  the  year  from  the 
Carnegie  Corporation  of  New  York,  and  a  similar  sum  has  been  db* 
bursed  for  plans  and  services  for  a  new  building  for  the  use  of  the 
National  Academy  of  Sciences  and  the  National  Beseai^  OounciL 

Three  additional  installments,  amounting  to  $16,750,  making  a 
total  now  of  $21,750,  were  received  on  the  bequest  of  Mrs.  Mary  Anna 
Palmer  Draper  for  the  Billings  fund. 

The  Pennsylvania  Co.  for  Insurance  on  lives  and  Granting  An- 
nuities has  remitted  to  the  academy  in  cash,  on  account  oi  the  Joseph 
Henry  fund,  the  sum  of  $18,8d0;98,  of  which >$!  ,311.41  was  income  aad 
$17,539.57  was  capital.  This  company  has  also  turned  over  to  the 
academy  on  accoimt  of  this  fund  higjh-grade  bonds  having  a  face 
value  of  $22,200,  representing  invested  capital,  making  total  receipts 
in  cash  and  bonds  f^om  this  source  $41,050.9S.  The  capital  account 
of  this  fund  now  stands  at  $39,739.57. 

Changes  in  investments  may  be  summarized  as  follows:  Loans  (m 
real  estate  aggregating  $2,500  were  paid  at  maturity.  Five  bonds 
of  a  face  value  of  $5,000  were  called  for  redemption.  Sixty-six  bonds 
of  a  total  face  value  of  $59,000  were  ptirchased  for  $53,486.25. 
Twenty-five  bonds  of  a  face  viJue  of  $22,200  Were  acquired  from  the 
Pennsylvania  Co.  for  insurance  on  Hves  and  granting  annuities. 

The  consolidated  investment  fund  now  totals  $232,235.07.  an 
increase  of  $56,489.57  having  been  made  since  the  bst  report,  <rf 
which  $16,750  represents  an  increase  in  the  Billings  fund  and 
$39,739.57  represents  the  capital  of  the  Joseph  Henry  fund. 
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TBXJBT  FUNDS  OF  THE  JkJCAIXBMY. 

The  trust  fvnds  of  the  academy,  the  income  of  which  is  admin- 
istered for  apefiific  purposes,  are  enumerated  below.  The  capital  of 
certain  fmids  has  been  increased  beyond  the  amount  of  the  original 
gift  or  bequest  by  the  transfer  of  accumulated  income  at  the  request 
of  the  donors  or  by  action  of  the  academy. 

Bache  fund:  Bequest  of  Alexander  Dallas  Bache,  a  member  of  the  acad- 
emy, ISTB.    To  aid  researches  in  physical  and  natural  sciences |60, 000. 00 

Watson  fund:  Beqtiest  of  James  0.  Watson,  a  member  of  the  academy, 
1874.  F6r  the  promotion  of  astronomical  science  through  the  award 
of  the  Watson  gold  medal  and  grants  of  money  in  aid  of  research 25, 000. 00 

Draper  fund:  Gift  of  Mrs.  Henry  Draper,  1S83.  In  memory  of  her  hus- 
band, a  former  m^onber  of  the  academy.  To  found  the  Hebry  Draper 
gold  medal,  to  be  awarded  for  notable  investigations  in  astronomical 
physics.  The  balance  of  income  is  applied  to  aid  research  in  the  same 
science 10,000.00 

Smith  fund:  Gift  of  Mrs.  J:  Lawxence  Smith,  18S4.  In  niemory  of  her 
husband ,  a  ion&er  member  of  the  academy.  To  foond  the  J.  Lawrence 
Smith  gold  inedal,  to  be  ivwarded  for  important  investigations  of  mete- 
oric bodies  and  to  assist,  by  grantsof  mcNEiey ,  rssearches  concerning  such 
objects 10,000.00 

Gibbs  fund:  Established  by  gift  of  Wolcott  Qibbs,  a  member  of  the 
academy,  1892,  and  increased  by  a  bequest  of  the  late  Morris  Loeb, 
1914.    For  the  prom^tuxi  of  rpsearches in  chemistry 5^545.60 

Gould  fund:  Gift  of  Miss  Alice  Bache  Gould,  1897.  In  memory  of  her 
father,  a  former  member  of  the  academy.  For  the  promotion  of  re- 
searches in  astronomy  ^....^f* 20,000.00 

Comstock  fund:  Gift  of  Gen.  Cyrus  B.  Ckimstock,  a  member  of  the  acad- 
eo&y,  1907;  To  promote  researches  in  electricity,  magnetism,  or  ra- 
diant eneigy  through  tiie  Comstock  prize  of  money,  to  be  awarded 
once  in  five  years  for  notable  investigations.  The  fund  is  to  be  in- 
creased, ultimately,  to  ?15,000 12,406.02 

Marsh  fund :  Bequest  of  Othniel  Charles  Marsh,  a  member  of  the  academy, 
1909.  To  promote  original  research  in  the  natural  sciences.  To  the 
original  bequest  of  $10,000  the  academy  has  added  interest  received 
horn  the  estate  and  has  authorized  the  increase  of  the  fund  to  $20,000 
by  annual  additions  from  income 20, 000. 00 

Murray  fund:  A  gift  from  the  Uite  Sir  John  Murray,  1911.  To  found  the 
Alexander  Agassiz  gold  medal,  in  honor  of  a  former  member  and  presi- 
dent of  the  academy,  to  be  awarded  for  original  contribution  to  the 
science  of  oceanography 6, 000. 00 

Hartley  fund:  A  gilt  from  Mrs.  Helen  Hartley  Jenkins,  1913-14,  in  mem- 
ory of  her  father,  Marcellus  Hartley,  to  found  the  medal  of  the  academy 
ssmded  for  eminence  in  the  application  of  science  to  the  public  wel- 
hie 1,200.00 

Billings  fond:  Establidied  by  the  bequest  of  Mrs.  Mary  Anna  Palmer 
Draper  (Mrs.  Henry  Draper)  of  $25,000, 1916.  To  support  the  publica- 
tion of  the  proceedings  of  the  academy  or  for  other  purposes,  to  be  deter- 
mined by  the  academy,  six  installments 21, 750. 00 

Elliot  fund:  Gift  of  Mtugaret  Henderson  Elliot,  to  found  the  Daniel 
Giraud  Elliot  gold  medal  and  honorarium  for  the  most  meritorious 
work  in  zoology  or  paleontology  published  in  each  year 8, 000. 00 
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Thompeon  fund:  Gift  of  lin.  Mary  Claik  Thompeoiiy  1919,  the  income 
thereof  to  be  applied  for  a  gold  medal  of  iq^propiiate  design  to  be  awaided 
annually  by  tiie  academy  for  the  most  important  services  to  geology 
and  paleontology,  the  medal  to  be  Imown  as  the  Mary  OkdcTlieinpson 
gold  medal |10,00ao0 

Joseph  Henry  fund:  The  sum  of  $40,000  was  oontiibuted  by  Fsirman 
Rogers,  Joseph  Patterson,  George  W.  Childs,  and  others,  as  an  expres- 
sion of  their  respect  and  esteem  for  ProL  Joseph  Henry.  This  amount 
was  deposited  with  the  Pennsylvania  Co.  lor  the  insoiaiioe  of  liyesand 
granting  annuities  in  trust,  with  authorifation  to  collect  the  income 
thereon  and  to  pay  over  the  same  to  Prof.  Joseph  Henry  during  Iob  nat- 
ural life,  and  after  his  death  to  his  wile  and  daughters,  and  aftor  the 
death  of  the  last  survivor  to  "deliver  the  said  fund  and  the  securities 
in  which  it  shall  then  be  invested  to  the  National  Academy  of  Sciences, 
to  be  thenceforward  forever  held  in  trust  under  the  name  and  title  of 
the  'Joseph  Henry  fund. '  '*  The  death  of  Miss  Cardine  Henry  cm 
November  10,  1920,  has  removed  the  last  surviving  heir  of  Joseph 
Henry  to  the  income  of  the  Joseph  Henry  fund.  To  assist  meritorious 
investigatos,  especially  in  the  direction  of  origin^  researdii.  Amount 
received  by  the  academy  from  the  Pennsylvania  Co 39, 739. 57 

In  addition  to  the  above-named  funds  the  academy  holds  the  loUowing: 
Agassizfund:  Bequest  of  A  .leTapderAgassia,  a  member  of  the  academy, 
1910,  for  the  general  uses  of  the  academy 50,00a00 

Total ..f 299.641.09 

Statement  of  assets  and  luMities,  June  SO,  19tt. 

ASSETS. 

[Bends  piBtdiMed  durbig  tbe  year  an  Indkitcd  tfaos  •.] 


Jfirtot 

VBloflLJoBI 


Mortgage  notes,  secored  by  flist  mortgage  on  real  estate. 

nds: 

American  Tele{)boiie  A  Telegiapli  Co.,  ao-year  5  per  cent  g(M 
collateral  trust,  doe  Dec.  1, 1946;  Nos.  4004, 20040,  aSMO,  41419; 

4,  at  91,000. 

Aflherllle  Power  &  Light  Co.«  first  mortgage,  ao-year  gold,5  per 

cent,  dne  Apr.  1, 1942,  New  Yoik;  Nos.  273, 400^  4A2,  fioe,  500; 

5,  at  91,000. 

Broadway  Realty  Co.,purohase money  fiist6percentgold,due 

Sept.  1, 1926;  Nos.  50, 796,  ♦906,  *922,  •923, 988-966,  noOS,  1068, 
1102, 1139,*1574, 1610-1620, 1629, 1680;  20,  at  91,000 

Bosh  Terminal  Buildings  Co.,  first  mortgage  00-year  sinking 
fund,  6  percent,  gold,  due  Apr.  1, 1960;  Nos.  1888-1387  and 
280&-2809;  10,  at  91,000 

Clie8i4;>eake  &  Oliio,  general  mortgage,  4.6  per  oent^  gold,  dne 
New  Yoik,  liar.  1,1999;  Nos.  1X850-^5864;  6,  at  11,000 

City  of  Tacoma,Oreen  River  special  water  fund  No.  2, 5  percent, 
due  Oct.  1,1989;  Nos.  1608-16U;  4,  at  91,000 , 

•City  of  Toronto,  Canada,  Harbour  CommissioDers,  4i  per  cent 
gold,  due  Sept.  1, 1963;  Nos.  A13744-6,  A14040,  A14009,  A1M64, 
A15466;6,at9l,000 


Face 
▼ataia. 

Book 
TBloe. 

9i9,ooaoo 

919,000.00 

4,000.00 

8,817.50 

5,000.00 

4,892.50 

20,000.00 

19,606.00 

10,000106 

9,871.00 

5^000.00 

4,600109 

4,000.00 

4,140.00 

6,000.00 

5,400.00 

919,O0Ql00 


4,5601 00 

i8»ooaoo 

9,000.00 
4,889.90 
3,920.09 

5,260.00 
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Mttket 

value.  June 
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Bood»— ContinDed. 

Cktveland  Blectriellhimtnatfng  pp.,  flwt  mortgage  5  per  wat, 

due  N0ir  York,  Apr.  1,  198B;  Not.  116060,  MOOOO,  110007, 

«li97B0,  «lf  14911,  «lfl4912,  KU00MCU008;  U,  at  $1,000;  Nos. 

D9Bl.D904;4,atlfi00 

*ODiiiiiioaiPaaltli  BdiBOii  Co.,  flnt  mortgage,  gol^,  6  per  ooit, 

dne  June  l,.1948;Nos.fi8O07-MOO;  4,  »t  $1,000 

OomiDQiiwealth  Electrlo  Co.,  first  ft  per  oent»  doe  Jime  1,  IOCS; 

Noe.9M6-»i7,4(Hl;4,a«fl/X10. 

•Consolidated  Ga8,Sleotrio  Light  *PowerCo.  of  B«tttiiiare,flrrt 

reftmdlag  mortgage,  7  per  cent,  siakliig  ftmd,  gold,  terfes  C, 

oeaxTer«fl)to,  <taie  Oct.  1,  mi;  Nos.  K46S-lf 4502;  10^  at  $l/)00. . 
Cosmos  Cfaib,4J(  percent,  due  July  l,10«0;No8. 286-980, 201-OM, 

306, 287, 300, 301, 30a-a05, 850;  16,  at  81,000 

Detroit  BdiBOQ  Co.,  first  aod  refandlBg  mortgi^e,  gold,  6  per 

cent,  due  Jan.  1, 1940;  Nos.  OI67<-8060;  4,  at  81,000;  and  Nos. 

D501,DM2,D699;3,at8600. - 

Detroit  Bdison  Co.,  first  mortgage,  80-year  gold,  8  per  oent,  due 

Jan.  1, 1083;  Nos.  557,  3443,  2448,  8084,  S282,  8388, 8889-8641, 

8086;  10,  at  81,000 

«DBtrolt  Xdlson  Co.,  first  and  refunding  mortgage,  d  per  oent, 

gold,  due  June  1, 1940;  Nos.  B14308,  B14206^  B14280,  B18065; 

4,atll,000;No.BD8048;l,at86Q0 

Damtoloo  Cofd  Co.  (Ltd.),  fiiat  nMrtgage^  sinking  tand,  gold, 
.      6  per  oent,  doe  New  York,  Mar.  1,1940;  Noi.Al088^A10B9(  3, 

•tOMOO « ^ 

.  J^Dutob  last  Indies,  40-yMr,  external  BittkingfQndi  gold,  8  per 

coot,  due  Mar.  1, 1982;  trust  leoslptB  Nos.  8688,  41407;  3,  at 

81,000;  No.  D2«00;l,  at  8808. 

Qalveston,  Harrisburg  A  San  Antonio,  Minrtoananfl  Padfie  Bx., 

8  per  osMty  eeoond  guaranteed;  reduced  to  8  per  oant»  doe  Jan. 

1,1931;NOS.1044, 1048, 1248,2118-8118;  8,  at  81,000 

Georgia  BaShray  &  Bleetrio  Co.,  first  eooeoUdaled  mortgage^ 

6per  cent,  sinking  ftmd,  gold,  due  Jan.  1, 1032;  Nos.  IM,  1081, 

1800;  8,  at  81,000 *. 

Grand  Bapids  Gas  Ligbt  Co.,  5  per  osot,  first  mortgage,  gold, 

due  New  York,  Aug.  1, 1930;  Nos.  A822,  A838,  A88^  A588;  4, 

at  81,000 

•Grand  Trunk  Western  Bailway  Co.,  first  mortgage^  50-year 

gold,  4  per  cent,  due  July  1  1980;  Nos.  4304,  5806>  8600;  8,  at 

^,000;  Nos.  15»  265,  774,  781,  830,  094,  1019,  1065»  1059,  1104, 

1189, 1378,  2738,  2884,  2942;  15,  at  8580. 

Great  Nosdien  By.  Co.,  ^  per  cent,  18-year  geoend  mortgage, 

series  A,  due  July  1,  1986;  temporary  oertifieates;  Nos. 

TM67750-TM67756;  6,  at  81,000;  T04849,  TC4860;  3,  at  8100; 

TD3817;l^at8800 

HydrauUo  Power  Co.  of  Niagara  FaOs,  (per  eent,  relttBdtng  and 

improvement  mortgage,  due  Oct.  1, 1051;  Nos.  «Ml00O-*M19M; 

8  at81,e00;Nos.D244,I>457,D458;8,at8500.. 

•Lehigli  Valley  BaOroad  Co.,  0  per  cent  registwsd  CsosoUdated 

Mortgage  loan  annuity  bonds,  dated^NOT.  18, 1838;  Nos.  1789- 

1758;  20,  at  81,000 


8tt,ooe.oo 

4,000.00 
4,000.00 

10,000.00 
18,000i00 

5,500.00 

10,000.00 

4,500.00 

3,ooaoo 

2,800.00 
8,00QlOO 
3,0001 00 

4,ooaoo 
io^5oaoo 
^7Daoo 

^50a80 
30^00QlOO 


813,307.50 
8,880.00 
8,800.00 

9,900.00 
18,000.00 

5,006.00 

10,072.50 

8,060.00 

1,813.50 

3,886^35 

8, 08a  00 

8,89&00 

4,oaaoo 
7,8oaoo 

8,48&50 
5^  87a  00 

3o^ooaoo 


812,878.00 
4,300.00 
8,88a  00 

10,500.00 
13,000.00 

5,115.00 

9,800.00 

4,4ia00 

i,7Daoo 

3,382.50 

7,8«aoo 

3,745.00 
3, 73a  00 

7, 875b  00 

7,81L88 
8, 24a  00 

2o^ooaoo 
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Bonds— Continued. 

•Liberty,  second,. oonverted,  4|  per  #ent;  1MMN8;  No.  CO- 

1680608;  1,  at  SIOO;  No.  COOtfSOasS;  1,  at  MB 

Uberty,  third  loan,  4i  per  oent,  cild  of  Mtt;  Noi.  «m  at 

no  000;  Not.  »iam  wmm;  26  at  tlOO;  and  NO0.  «n0Z8»- 

4070787;  6  attSO ..., 

Ltt>erty    fourth  loon    4|  per  oent  gold  of  liB»-liB8;  Noi^ 

DO4770174  EO4770175;2  at$100;No.«pOO«09ilB7;i  tttllOOO; 

No.  *D0 1810904;  1  atUO 

Michigan  Northern  Power  Co.  flist  mortgage goanmteed  Sper 

eent,  due  1041;  Nos.  60M,  6067,  mb,  m%  tf07-gf71, 861S;  10 

at  81,000;  and  Nob.  4107, 4118;  2  aiOIOO. 

ICawaukee  Blectrio  Railway  &  Ught.Ca  frper  Mat  gill  and 

leAnuUng  noftgage^  giU,  terles  A,  doe  New  Toik  J>a&  1, 

lS6];NOB.3088,2772,3890,3840,a0aQ,l031,«Kt»*fiaM(9  ttUUttO. 
mnwaukee  Electrie  Raflway  &  light  Co.  7«p«oeBt  »ymt 

reftinding  and  first  martgage,  gold,  Mrieo  A,  doe  June  1, 1941; 

No.  D890;  1  at  8600 , 

Minneapolis  General  Electric  Co.  8perowt  81Kyearfold»ort^ 

gage,  due  New  York  D«c.  1, 1034;  Nos.  1831, 1022, 1940, 9004, 

2872-2676,  7B79,  7680;  10  at  81.000 

«Nevada<;alifbmla  Electric Copocalioa  ^peroeat  flntUeo, 

aeries  A,  duo  Jan.  l,  1946^  New  York;  1  at  81,000;  No.  M409. . . 
•Nerada-Califomia  Electric  Corpomt&pn.  «  per  cant  flist  Hen* 

gdd,  series  B,  due  New  York,  Oct  1,1960;  l,atl6Q0»No.  DIM., 
*I*tew  Yprk  Telephqao  Ca,  0  per  c^t,  20-year,  refunding 

mortgage,  gold,  series  A,  due  Oot  1,  I9U;  No.  OOU;  |,ot  8900. . 
Niagara  FaUs  Power  Co. ,  first  mortgagOf  ftpercent»goW,ooiipon, 

due  Jan.  1,4939;  Not.  5940, 6247, 0583, 3368;  4,  at  11,000, 

Niagara  Falls  Power  Co.,  first  mortgage,  6  per  osiit»geid«  rogit- 

tered,dueJan.  1,1932;  No.  R484;l, at 86,000. 

Biggs  Realty  Co.,  8-^M><7far  oeupon,  first,  6  per  oeot,duo  .Waah-. 

ington,  D.  C,  Oct.  1, 1940;  Nos.  136,MO,Hi;l»atftl^(B00 

Shawlnigan  Water  &  Power  Co.,  5  per  coot,  oooaelidated  BMrt* 

gage,  80-year,  i;oId,  duo  Jan.  1, 1934;  Nos.  M0354,  M061D, 

M2894,M2943;4,at81,000 

Southern  Bell  Telephone  &  Telegraph  Co.,  80^ear,  firrt  Biort- 

gage,  5  per  cept,  sinUag  fund,  gold,  due  Jan.  1, 1941;  Nos. 

M9739,  M1167&-M11579,  M13965,  M156O8-M1557Q;9,at$l,Q0O. . . 
*State  of  Queensland,  20-year,  7  per  ceot,ainkiDgfund,oxtienial 

loan,  gold,  due  Oct.  1,1941;  Nos.  8294-8281;  8,  at  81,000. 

Swiss  Government,  8  per  oent,  due  July  1, 1940;  No.  340P;  i  at 

81,000 

Trinity  Buildings  Corporation,  first  mortgage,  gold,  A^por  otnt, 

due  1S89;  Nos.  M5229-M5243;  15,  at  81,D00;  iOd  lioe^  DOOT- 

D708;10,Bt850D ^ , 

Two  Rector  Street  CorporaUon,  Hiit  Jocrtgage^l69«ar,  slaking 

fund,  gold  loan,  6  per  cent,  due  Apr- 1^^  lM6i  tNo.  M800;  1,  at 

81,000;  No.  D162,1,  at  1600. ^ 

Union  Electric  Light  &  Power  Co.,  of  0t.  Louis,  6  per  cent,  flist 

mortgage,  30-year,  gold,  due  New  Yofk,  Sept.  1, 1989;  Noa. 

1362, 4180, 8aOL,8821;4,  at  81,000 ...,.,,„...,,., 


^,800.90 
1,210.00 

ii,«oaoo 

O^OOIlOO 

6001 00 

10^000.00 
1,O00lOO 


glgOLOO 
12,80a00 
1,960188 
9,  Ma  00 
8,283La 


9,88a  00 
96a  00 
tf&OO 


Ma  00 
4,ooaoo 

8»0Qa00 

3,ooaio 

4,ooaoo 
9,ooaoo 

8,0QaO0 

i,Qoaoo 

2()^0Qa00 

Moaoo 

4,0QaflO 


4,ioaoo 
6,78aio 

8,087.80 

j,8aaLM 

8,912.40 
7,9tfLO0 

n^ooaoo 
i^ioaoo 

3.912;^ 


8148.47 

ia^8»«o 
i,9oa«o 
M^iaaoo 

7,8Ml« 


9,70a« 

881^  0§ 

487.68 

888. « 

8,008.89 

8^8tfl« 

Z,9Bkm 

1,187.» 
19^808» 
l,«t» 

a»7&« 
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FMe 
▼•faie. 


Book 


Market 

value.Jiuia 

80,1982. 


BoBOfl-CaDfCbiiwd. 

United  KlngdoA  of  Oraat  Bittata  ani  Irtiand,  t«nynr,8i  per 
cent,  doe  Aug.  1, 1030;  Nob.  H189584-^18860»;  16,  at  81|000. . . . 

Vicksburg,  Shreveport  &  Pacille  B.  B.  <k>.,iirior-lleo  mortgage, 
at  6 per  cent,  gold,  reoewed  $X  6.pflr.o«)^  doe  Nov.  1, 1016, 
extended  to  Nov.  1, 1010;  Noa.  661,  661,  704»  062,  1828;  6  at 
UfiOO. -, 

^Jolm  Wanamaker,  6  per  cen|,  lUat^mcutgage,  gold,  floe  Apr. 
1, 1088;  regMerad;  No.  806:1,  at  81,000 


Total 

Other  United  States  aeciirlties  bold . 


Oiand  total. 


6i6,ooaoo 

5,000100 
f,600LOO 


tl5,40a00 
5, 06a  00 

i,ooaoo 


818, 4001  CO 
11,000.00 


800,061.75 
12,000^00 


844,400100 


831,081.75 


$17,iia00 
4,40a00 

i,ooaoo 


20^062.05 

i2,goaoo 


320,062.06 


Book  vahw  of  eeomttiea  as  above 

Aeonied  interest  on  secorities  pnrchaaed.. 


Bank  bakoiDe,  Jane  30, 1002. 
Total 


8331,83L75 
75.50 

888,007.25 
«,460.08 

.    041,406.83 


LIABIUTIBS. 


Income. 

Caj^i 

Inoome. 

f 
Capital. 

Qenenlfbnd: 

Invested .<...;... 

6480.00 
1,568.05 

Gil^flnHl: 

Invested. 

8600100 
340.^6 

7,170.00 
2,lia08 

200.00 
68.38 

85,545.50 

Thiinvested 

Unin  vetted 

Acassisftmd: 

Invested. 

8S0,0QdL00 

QooldfUnd: 

lavested.l 

10,752.60 

Uninvested..... 

Utilnvested 

247. 5Q 

BMbefttnd: 

Invested 

6o,ooaoo 

Haleleetnredilp: 

Invested. 

/ 

Uninvested 

048.66 
flOkOO 

85&68 

500.00 
2,231.86 

1,746.16 

017.00 
770.66 

800.00 
678.56 

Fninvitttil 

BilUngBfUnd:  Invested... 
Boildingsite: 
Invested 

2U60.M 

flirtleyluiA: 

Invested. 

1,200.00 

Uninmsted-      4 

ijiaso 

Untn^wrt^. ..,.,..... 

^mcyftmd: 

Invested 

fVmnfft4M^^  Ititid: 

12,168.75 
237.r 

830,780.57 

Invested 

Uninvfrt^Hi 

82, 27a  67 

150.00 
880.87 

406^00 
1,678.20 

Uninvested 

Marsh  fkmd: 

Invested 

rvmnolidftt^  hm*^-  TTnin. 

2o,ooaoo 

vested                 .  ..... 

Uninvested. 

Diaper  fkmd: 

Invested^.... 

Uninvestfl. •... 

io,ooaoo 

Mnnayfond: 

In^BsteL i.. 

«,OO0LOO 

SlllakfdB4: 
Invfited 

8,ooaoo. 

Pfoceedingss 

A06d(Hn7#PQQQnt^W^ 
invested 

Uninvested, 
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UABILmtS-CMitiaiied. 


Xdooom. 

On^IUI. 

Ineome. 

GqriteL 

6,014.  M 

1,87a  €0 
lOQwU 

2,50.00 

-r—*****— 

WatmtaDd: 

Invcftod. 

0l,7UL00 
1,SS3.0B 

SKS 

TMted 

Uaki^Mltd^ 

ffmwinncy  tend  pn>- 

ToUl 

41,82S.a4 

s»,«a« 

,     CMdlnp: 

taD«: 

lB¥«0tod.... 

Invwted 

ViitnT«8t«d 

Batthlbnd: 

•10,000100 

SSl,2UiS 
liSS 

Invwtod 

Tfii^Barfarl 

1,74110 

UninvMfefMl ,. 

UlUBiVRBU. 

Tbompmi  ftmd: 

bnwted. 

10,000100 

1,741M 

afi,a5.« 

XXntnvwInI 

IMlW 

Ccfndtnud  itaUment  of  recdpU  wnd  expendUum,  Jvi^  i,  Iftfl,  to  June 

RS0BIPT8. 


Balance  July  1, 1921,  aa  per  last  report 

Oaidi  receipts: 

A<^emy  proceedingB— 

Annual  dues $1,017.50 

SubactiptioiiB. 188.45 

t          Repiinti  and  aaparstea 157. 09 

Spedal  ccmtributionB  secured  by  Dr.  Ohas. 

D.  Walcott 6a  00 

Contribution  by  \(llliani  Ellery  Hale  fund .  1, 000. 00 


30,  im 
121,280.50 


Joint  proceedings- 
Subscriptions ....^.  705.40 

Reprints  and  separates 407. 47 

National  Research  Council 2,60a00 


$2,4ia04 


3,612.87 

Oenecal  fund,  annual  does .' 855. 00 

Building  construction  tttnd,  coDlribation  by  Carnegie 

Corpomtion  of  New  York 46, 19a  74 

Joseph  Henry  fund,  from  Pennsylvaaia  Co.  for  Insoxaace 

on  Lives  and  Granting  Annuities 18, 860. 98 

Billings  fund,  from  the  estate  of  Mis.  Mary  Anna  Palmer 

Draper 16, 75a  00 

Total  income  from  investments 17^519.47 

Mortgage  notes  paid 2,50a00 

Bonds  caUed  and  sold 10,798.60 

Profit  on  sale  of  bonds 22a  44 

Sale  of  United  States  Treasury  certificates 10,05137 


Book  transfers,  distribution  of  consolidated. 
Total 


129,78141 
10,441» 

161,I9LW 
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Book  transfets,  distribiiticMi  oi  consolidated $10,448.23 

Oaah  expenditures:  / 

Building  oMiatruction  fund,  for  plans  and  services $46, 190. 74 

Building  ate  fund,  blue  prints,  plats,  and  pibotos. 226. 60 

General  fund — 

Salary,  assistaBft  secretary $90a00 

Home  secretary*'^  ofice 1, 076. 64 

Treasurer'^  office.. 21L60 

Meetings — 

Annual .$800.46 

Autumn 243. 81 

1,044.27 


Election  of  members 124. 51 


Academy  proceedings,  pii«itiQg  and  distribute 
ing 54.08 


3,356.92 


54.08 


Joint  proceedings— 

Sakiy,  managing  editor. 750. 00 

Printing  and  distributing 5,056.35 

Expenses— 

Boston  office ; .^ 174.25 

Washington  office 96.45 


6,076.05 

Investment  of  capital 53, 486. 25 

Accrued  interest  on  bonds  purchased 583. 52 

Purchase  of  United  States  Treasury  c^idficates  and  in- 
terest  , 23,686.87 

Payments  from  trust  and  other  funds: 
Bachefund-^' 

Frank  P«  ITnderhill  and  lafayette  B.  Men- 
del grant.. ............ $800.00 

Preston  Edwards  grant 750. 00 

T.H.Goodspeed  giant.,,, 80.00 

Herbert  M.Evans  grant 500.00 

H.Nprt  grant ^... 200.00 

Herbert  S.  Jennings  grant 300.00 

H.W.Norris  grant 300.00 

Carl  Hartman  grant.  »^ .  ^  i .  ^ 500. 00 

3,430.00 

Draper  fund,  W.  W.  Campbell  grant 450. 00 

Elliot  fund,  Othenio  Abel,,  ffomt  and  medal 428.00 

Henry  fund,  Ales  Hrdlicka  grant 500.^ 

Marsh  fund — 

C.W.Gilmore  grant....:.., 400.00 

M.  Ferdinand  Canu  grant 400. 00 

Carl O.  Donbar  g^ant.... 66.42 

W.J:  Sinclair  grant. ;.:.... 900.00 

Winifred  Goldring  grant 75. 00 

Rudolph  Ruedenmtm'i^nt 200. 00 


133,660.93 


1,440.42 
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Payments  from  trust  and  other  fand^*-Oon$UMied. 
Smith  fund — 

Stuart  R.  Brinkley giant |900lOO 

Ohaigee  on  medal 5.58 

Thompson  fund,  designing  medal,  etc 

Watson  fund — 

John  A.  Miller  giattt dOaOd 

William  Bowie  grant 800.00 

H.  C.  Wilson  grant 300.00 


•ao&58 

26a  90 


i,ioaoo 


Total  payments  from  trust  funds 17,92110 


Total.... 161,49LM 

AocounU  with  individual  fvndit  Jtiy  1,  fMl,  to  June  SO,  19ti. 


General  fkmd. 

ACMriEftBd. 

Ineooie. 

CapltaL 

Inc«s. 

o^bl 

Biaaoc8Jiilyl,1921: 

ntffh ;.        .,. 

8Q7S.91 

■■••«•••••.. 

Invested                              ^ 

m,mL% 

Reoeipts: 

Tntcrest  <^  Invfiflitxnflnts 

8,616.06 
866.00 

Annnftl  tuacm ,. 

Total                          .      :  ^.*  . . 

%9i^9t 

flo^ooan 

8,866.92 

1,668.06 
WOO 

Balance  June  80, 1922: 

nnfh                                                  

Invested 

H«ioi 

Total '.- ^. 

^m.sn. 

Heoan 

Badieteid. 

n,^^ 

InooBie. 

Qm^ML 

Inenae. 

Ciptol 

Balance  July  1, 1021: 

naffh 

^1,28189 

Invested 

800^000100 

860100 
M.87 

liM&« 

ReceiptB: 

Interest  on"  invffltments ......  ^  ^        ............... 

8^t4C19 

Estateof  Mary  Anna  Palmer  Dr^MT 

i%m« 

Total 

4,87&66 

6o,ooaoo 

748.67 

2i,ms 

Disbononents: 

Ocants • 

8,4aaoo 

Transfer  to  a^^nnv  nrosfwdSntn .  

M.8r 
80100 

Balance  Jane  80, 1032: 

naffh ,,.,..,                    ,  , 

94&68 

OO,O00lOO 

Invested.^..,..  T..,. 

fl,»« 

Total 

4, 87a  68 

OO^OOOLOO 

7A67 

a,fii« 
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BnlMing  constnictian. 

Building  Site. 

Income. 

Capital 

Income. 

CapitaL 

Bttanoe  July  1,1021: 

Onff^- 

$470.06 
2, 24a  00 

02&00 

Invested 

Receipts: 

Tntenttt  on  inyestments 

OMiiegi0Cefp<Mtioiicrif«rToik u 

$40,10a74 

Total 

46,10a74 

8,84406 

Plans  Mi4ffffTln!tt.....,..ji....... 

40,10a74 
t........... 

- 

Bine  prints,  p1at^  phfrt^s 

220w50 
&88 

35&02 
2,757.60 

Balance  June  90, 1022: 

r«j* ..,,....      ^       .  „, 

Invested 

, 

Total 

46,10a74 

8,344.06 

Comstock  fond. 

Income. 

Capital. 

Income. 

Capital. 

BalaooeJoly  1,1021: 

Ct!|h        , . 

$1,001.08 

6oaoo 

028.18 
2.00 

$14L02 
12,20iw00 

$1,310.25 

$1,517.75 
174,227.75 

bivested 

Reoe^rts: 

Interest  on  investments , 

11,140.47 
186.60 

ProAt  on  sale  of  hoods. 

Caoital  transfer  (Henrv) 

39,730.57 
10,750.00 

Canftal  transf«r  rBflUnfls') 

Total 

2,731.86 

12,400.02 

12,640.41 

232,2i35.07 

Disbmsenients: 

Distribution  of  ooosoUdated 

. 

10,448.23 
462.02 

1,740L10 

Accrued  Interest  on  bonds  i>urohased 

Balanoe  June  30, 1022: 

Cash 

2,231.80 

5oaoo 

237.27 
12,108.75 

15.82 

Invested 

83f,81«l» 

Total , 

2,731.80 

12,400.02 

12,040.41 

232,235.07 

Digitized  by 


Google 


112       ANNUAL  REPORT  NATIONAL  ACAIffiMT  OF  SCIENCES,  lfl22. 
ActxmnU  vfith  iniividwU  funds,  July  1, 19tlr  to  June  SO,  Jftg^g— Continued. 


Diaper  fond. 

Elliot 

tawL 

Inoooie. 

Capital. 

incoma. 

G^teL 

Batenoe  July  1,1021: 

f^ffh..                                                      

90S5.08 

017.80 
574.00 

$074.06 

ooaoo 

43L00 

$10,000.00 

$8,fl00.« 

' 

Total 

2,M7.1« 

10,000100 

1,406.50 

8,0A« 

PiilninKniMntSi  gnat?  wi  mwlaln 

4S0LOO 

770.08 
017.50 

£28.00 

678.56 
300LOO 

BAlMieeJiiiwS0,l«9: 

C!tffh..    .                   

InTwted 1.. 

io,ooaoo 

8,0Aa 

• 

Total ^ 

2,147.1ft 

io,ooaoo 

1,406.56 

%0A(0 

Gibbeftmd. 

Qotddftind. 

Inoome. 

GapitaL 

IneoBUB. 

Cpil-t 

BatenoeJaly  1,1021: 

Cash 

196.89 

5oaoo 

31X27 

$807.72 

7,oiaoo 

1,496.  S4 
27.75 

.$^007.a 

17,002.9 

InTwted 

$5,545.50 

Receipts: 

Interaft  on  InvffftnMntfi . v> 

Proflt  on  sale  of  bonds  r  -  - 

TMal ^i *i, 

8^.16 

5,545.50 

0,37L81 

90,ooaa 

• 

9L78 

2,lia03 
7, 17a  00 

Balance  June  30, 1922: 

C#!|h.. . 

949L16 

5oaoo 

36.0 

Invested 

5,545.50 

ii^Tsia 

Total 

84ft  16 

5,545.50 

0,37L81 

ao^oeow 

Hale  lectureship. 

Hartley  tand. 

Income. 

Capital. 

Trusnfn^ 

GHteL 

Balince  July  1,1021: 

cash 

$44.83 

aoaoo 

8.50 

$180166 

nivested 

«!,«« 

TtATfrintfl*  TntMwit  fm  investinfiBts 

6168 

Total 

253.33 

108.36 

1,20^88 

Balance  Jane  30, 1022: 

Cadi 

53.33 

aoaoo 

-    106.36 

bivested 

!,»• 

Total 

258.38 

103.36 

i,aoBL« 
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HMiryfand. 

Manhfond. 

Income. 

Capital. 

Income. 

Capital. 

Baluioe  July  1,1021: 

OMh 

91,915.00 
16a  00 

1,064.60 

% 

IVTWted                    .    ix.i... 

oio^ooaoo 

B«mi]yt8: 

fintflratonlnristaMBtf.......* 

91,46a  96 
1,911.41 

Wnm  PeoniylTBiila  Company,  for  iinanii^  oo 

99^798167 

Total .».-, 

2, 77a  67 

90, 73a  67 

9^4ia9e 

2o,ooaoo 

6oaoo 

2, 27a  67 

1,44a  42 
82a  27 

15a  00 

Balanoe  Jane  80, 1022: 

nM>> 

30, 73a  57 

2o,ooaoo 

'** 

Total 

2, 77a  67 

30, 73a  57 

2,4ia60 

2o,ooaoo 

liorray  fund. 

Smith  fund. 

Income. 

Capital. 

Income. 

Capital. 

Balance  July  1, 1021: 

rsw^  .,.                    

9777.23 

4oaoo 

831.86 

91, 98a  40 

2,642.50 
662,75 

Invested 

96,ooaoo 

9io,ooaoo 

Receipts:  Interest  oo  investments. 

Total 

i,6oaoo 

6,ooaoo 

4,403.74 

io,ooaoo 

Pijibnnemeotff :  Grants  and  medals 

806.68 

1,645.66 
2,642.60 

Balance  JmieOO^  1022: 

Cuh ■» 4 

i,ioao9 
4oaoo 

Invested 

6,ooaoo 

io,ooaoo 

Total 

l,50a09 

6,ooaoo 

4,4ga74 

io,ooaoo 

Academy  proceedings. 


Joint  proceedings. 


CapttaL 


Balance  July  1,1021,  cash 

Receipts: 

Bnbsofiptions*  ••.••- 

Annual  does.... 

Reprints  and  s^Mtfates. 

Transfer  fhmi  Billings  ftmd ;..... 

Special  contribotions  seeored  by  Dr.  Chas.  D. 
Walcott..ji...^ , 

Contrlbatlooby  WiBiam  Ultory  Hale  ftmd, 

Ccntribctkm  by  Natlopal  Beseordi  CkwaoU , 

T^ansflarred  from  academy  proceedings  to  Joint 
proceedings  representing  contribution  by  Na- 
tional Aeadapiy  of  Soienpes..,.,.,, 


91,126.70 

188.45 

1,017.60 

167.09 

0Ba67 

6a  00 

i^ooaoo 


91,077.42 
706.40 


407.47 


8,6oaoo 


2,6oaoo 


VotaL. 


4,292.97 


8,ooa9» 
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1 
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NATIONAL  RESEARCH  COUNOL. 

During  the  fiscal  year  ended  June  30,  1922,  the  activities  of  the 
National  Research  Council  were  supported  by  funds  derived  from  va- 
rious sources.    The  following  list  gives  the  main  sources  of  these  funds: 

(1)  For  general  maintenance  expenses  of  the  National  Research 
Council  the  sum  of  $185,000  was  received  from  the  Carnegie  Corpora- 
tion of  New  York. 

(2)  From  the  Rockefeller  Foundation  the  following  amounts  were 
received  for  the  special  purposes  indicated:  For  the  division  of 
physical  sciences,  $6,679.17;  for  national  research  fellowships,  year 
1921  (R.  F.  2517),  $32,941.81,  and  for  the  same  purpose,  year  1922 
(R.  F.  2608),  $42,266.51;  for  fellowships  in  medicine  (R.  F.  2632), 
S231.85;  for  the  rehabilitation  of  Concilium  Bibliographicum,  year 
1921,  $15,000;  and  for  the  same  purpose,  year  1922,  $15,000. 

(3)  From  the  General  Education  Board  contributions  were  received 
as  f  oUows :  For  special  work  carried  on  by  the  division  of  educational 
relations,  $2,500,  and  for  fellowships  in  medicine,  $231.84. 

(4)  From  various  organizations  for  the  advisory  board  on  highway 
research,  $14,000. 

(5)  From  various  organizations,  chiefly  railroads,  for  marine 
piling  investigations,  $15,797. 

(6)  From  the  Chemical  Foundation:  For  special  work  by  the  re- 
search information  service,  $7,500,  and  for  standardization  of  biolog- 
ical stains,  $500. 

(7)  Other  contributions  included:  The  sum  of  $2,000  from  Julius 
Rosenwald  toward  the  support  of  a  fellowship  in  biology;  from  the 
Coming  Glass  Works  toward*  the  support  of  a  fellowship  in  ceramics, 
$  1 ,000 ;  from  the  Southern  Pine  Association  for  the  use  of  the  commit-^ 
tee  on  forestry,  $3,000;  from  various  organizations,  for  the  use  of  the 
food  and  nutrition  committee,  $1,350;  from  Glass  Containers'  Asso- 
ciation of  America,  for  an  investigation  of  food  products,  $568.28; 
from  various  individuals,  for  international  language,  $950;  from 
Theodore  Lyman,  special  contribution  for  physical  and  chemical 
constants,  $1,000;  from  various  sources,  for  the  committee  on  sub- 
stitute deoxidizers,  $400;  for  the  use  of  the  committee  on  atmosphere 
and  man,  $1,000;  for  expenses  of  chemical  exhibits,  $8,317.40;  for 
motion-picture  films,  chemical,  exhibits,  $1,500;  for  conference  on  sex 
research,  $1,000;  for  national  intelligence  tests,  $1,602.07;  for  trustees 
for  the  publication  of  physical  and  chemical  constants,  $13,736.73. 

26865**— S.  Doc.  285, 67-4 9 
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Receipts  and  disbursements ^  Rational  Research  Council,  from  July  1,  1921,  to  hH$^ 

19gt. 

RECEIPTS. 

July  1,  1921,  cash  in  bank $6,898.32 

Appropriations: 

Rockefeller  Foundation — 

Physical  sciences  (R.  F.  2518) |6,  e79. 17 

National  Research  fellowships  (R.  F.  2617) 32, 941. 81 

National  Research  fellowships  (R.  F.  2608) 42, 266. 61 

Fellowships  in  medicine  (R.  F.  2632) 231. 85 

Oondlium  Bibliographicum  (1921) 16, 000. 00 

Concilium  Bibliographicum  (1922) 15,000. 00 

General  Education  Board — 

Division  of  educational  relations 2,600.00 

Fellowships  in  medicine 231. 84 

Carnegie  Corporation  of  New  York 186, 000. 00 

Rosenwald  fellowships ,. 2,000.00 

Research  fellowships  in  ceramics  supported  by  Coming 

Glassworks 1,000.00 

Chemical  Foundation — 

For  special  work  by  research  information  service 7, 600. 00 

For  standardization  of  biological  stains 600. 00 

Food  and  nutrition  committee 1, 360. 00 

Food  products  investigation  fund 668. 28 

Committee  on  forestry 3, 030. 00 

Receipts  from  subscriptions,  Concilium  Bibliographicum.  294  02 

Marine  piling  investigations 16, 797. 00 

International  auxiliary  language 960.00 

Advisory  board  on  hi^way  research 14,000.00 

Committee  on  substitute  deoxidizers 400. 00 

Committee  on  the  atmosphere  and  man 1, 000. 00 

Trustees  for  the  publication  of  physical  and  chemical  con- 
stants   13,736.73 

Sale  of  United  States  Treasury  certificates 3,610.04 

Interest  on  United  States  Treasury  certificates 666. 04 

Expenses  of  chemical  exhibits 8, 317.40 

Motion  picture  films  chemical  exhibit 1,600.00 

Conference  on  sex  research 1, 000. 00 

National  intelligence  tests 1, 602. 07 

Special  contribution  of  Theodore  Lyman 1,000.00 

Unappropriated  fund,  special,  interest  on  investments. . .  158. 48 

Sale  of  United  States  Treasury  certificates 106,780.92 

Interest  on  United  States  Treasury  certificates 4, 320. 14 

Miscellaneous  receipts 28, 460. 66 

Reimbursements 13, 460. 22 

531, 7^« 

537.6«L« 
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DISBUBSEMENTS. 

Divisions: 

J.  Federal  relations,  general  maintenance,  1922 

IT.  Foreign  relations — 

Oeneral  maintenance,  1922 $257.68 

Foreign  dues 39. 61 

III.  States  relations — 

General  maintenance,  1921 290.12 

General  maintenance,  1922 1,032.77 

IV.  Educational  relations — 

General  maintenance,  1922 411. 72 

General  Education  Board 2, 397. 42 

V.  Research  extension — 

General  maintenance,  1921 26.60 

General  maintenance,  1922 1, 642. 17 

Expenses  of  chemical  exhibit,  1922 8, 317. 40 

Motion-picture  films  chemical  exhibit 1, 500. 00 

Special  contribution  of  Theodore  Ljrman 1, 000. 00 

VI.  Research  information  service- 
General  maintenance,  1921 124.17 

General  maintenance,  1922 2,362.13 

Contingent  expenses,  1921 395.  75 

Equipment,  1921 331. 57 

Equipment,  1922 3, 769. 74 

National  Academy,  proceedings  and  subscrip- 
tions, 1922 ; 2,600.00 

Geological  bibliography,  1922 250. 00 

System  of  claeaification,  1922 550. 00 

Biological  bibliography,  1922 272. 65 

Survey  of  informational  resources,  1922 579. 49 

Special  travel,  1922 47. 78 

VII.  Physical  sciences — 

General  maintenance,  1922 1, 894. 04 

Revolving  fund  for  publication  of  mathe- 
matical books,  1922 250. 00 

Rockefeller  Foundation  (R.  F.  2618),  travel  ex- 
penses   10, 632. 65 

Special  fund,  1922 100.00 

Refunds 1,223.64 

Traveling  expenses  American  section  Inter- 
national Astronomical  Union,  1922 493. 16 

Traveling  expenses  American  section  Inter- 
national Union  of  Scientific  Radio  Tele- 
graphy, 1922 700.00 

VIII.  Engineering- 
General  maintenance,  1921 152.82 

General  maintenance,  1922 1,690.57 

Office  expenses,  1922 620.41 

Projects,  1921 1,748.41 

Advisory  board  on  highway  research,  1922 13, 039. 73 

Marine  piling  investigations,  1922 6, 067. 57 

Marine  piling  investigations  restricted,  1922. .  353. 73 
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Diviflioiifl — Contiiiued . 

IX.  Chonifltry  and  chemical  technology — 

Qenml  maintenance,  1921 $10.60 

Oeneral  maintenance,  1922 764.18 

International  auxiliary  language 887. 51 

Research  fellowahips  (R.  F.  2517),  1921 37, 947. 13 

Research  fellowahipa  (R.  F.  2008)  1922 40,06L01 

Research  fellowahips,  in  ceramics,  supported 

by  Coming  Glass  Works 1,000.00 

Trustees  for  the  publication  of  {^ysical  and 

chemical  constants 2,12L92 

Purchase  of  United  States  Treasury  c^iifi- 

cates 16,584.38 

Projects 260.00 

Traveling  expenses,  Union  of  Pure  and  Applied 

Chemistry,  1922 800.00 

X.  Geology  and  geography — 

Creneral  maint^iance,  1922 756.52 

Projects 760. 00 

Antevs  project,  1922 600.00 

Traveling    expenses    International    Geology 

Congress,  1922 400. 00 

XI.  Medical  Sciences— 

General  maintenance,  1922 1,05183 

International  Association  of  Medical  Museums, 

1921 600.00 

Study  of  empyema,  1921-22 392.80 

Conference  on  contagious  abortion  in  animals, 

1921-22 260.00 

Conference  on  sex  research,  1922 1, 000. 00 

Study  of  the  tuberculosis  death  certificates  in 

Colorado;  1922 886.00 

Fellowdiips  in  medicine,  1922 1,023.40 

XII.  Biology  and  agriculture — 

General  maintenance,  1921 58.47 

General  maintenance,  1922 3, 064. 80 

Botanical  abstracts,  1921 2, 245. 82 

Committee  on  forestry 4, 296. 31 

Food  and  nutrition  committee 865. 12 

Food  products  investigation  fund 866.71 

Physiological  salt  requirements  committee, 

1921 261.63 

Committee  on  fertiUsers  and  committee  on 

plant  nutrition,  1922 78. 78 

Research  in  tropical  America,  1922 156.12 

Rosenwald  fellowship 2,000. 00 

Committee  on  standardization  of  biological 

stains 495. 76 

Committeeonth6atmosphereandman,1922. .  602.70 

Bidogical  relation  of  insects  to  fiow^s,  1922 . .  39. 67 
Conference  on  federation  oi  American  bicdogi- 

calsocieties,  1922 50a00 

Rust  project,  1922-23 38.80 
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Divisioiifl — Continued. 

XIII.  Anthropology  and  psychology- 
General  maintenance,  1921 $16. 92 

General  maintenance,  1922 1,783.90 

American  archaeological  project,  1921 267. 20 

•Ftoychological  projects,  1921 1,000.06 

National  intelligence  tests,  1921 200. 00 

Funds  for  vestibular  research,  1921 400. 00 

Committee  on  vestibular  research,  1922 628. 68 

Executive  board- 
General  maintenance,  1920 48.64 

General  maintenance,  1921 25.01 

General  maintenance,  1922 '. . .  2, 292. 46 

American  Geophysical  Union — 

General  maintenance,  1921 10. 75 

General  maintenance,  1922 325.38 

Traveling  expenses,  1922 1,200. 00 

Publicity  committee — 

General  maintenance,  1921 35.00 

Publications,  1921 2,479.96 

Publications  and  publicity- 
General  maintenance,  1922 4,869.22 

Concilium  Bibliographicum 15, 000. 00 

Concilium  Bibliographicum,  1922 14, 827. 04 

Committee  on  Concilium  Bibliographicum,  1922. .  250. 00 
Receipts  from  subscriptions   Concilium   Biblio- 
graphicum   294.02 

Committeeon  conservation,  1921 i 357.01 

Scientific  Instrument  Journal,  1922 2, 389. 90 

American  committee  to  aid  Eiux>pean  scientists, 

1922 , 131.60 

Auditors*  fees,  1921 150.00 

Contingent  expenses,  1922 870.42 

Electricity,  1922 766.06 

Expenses  and  supplies,  1921 425. 50 

Expenses  and  supplies,  1922 4, 162. 16 

Fuel,  1922 1,205.45 

New  equipment,  general,  1922 1,348.81 

Rent,  1922 6,875.00 

Rent,  1923 625.00 

Salaries,  1922 140,660.00 

Telephone  and  tel^^raph,  1921 117. 43 

Telephone  and  tel^?«ph,  1922 1, 238. 51 

Unappropriated  project  fund,  1922.; 120.00 

Purchase  of  United  States  Treasury  certificates....  111,263.75 

Total ....$509,065.43 

June  30y  1922,  cash  in  bank: 

American  Security  k  Trust  Co.,  research  fellowships 1, 645. 79 

RigOB  National  Bank,  various  accounts 26, 929. 18 

28,574.97 

537,640.40 

F.  L.  Ransoms,  Treasurtr, 
July  28, 1922. 
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BEPORT  OF  THE  AUDFTING  COMMITTEE. 

Washington,  D.  C,  Juiy  SI,  1922. 
We  have  employed  the  Capital  Audit  Co.  to  scrutinize  and  report 
on  the  treasurer's  books.  We  accepted  the  certificate,  dated  July  1, 
1922,  of  the  American  Security  &  Trust  Co.  r^arding  notes  owned 
by  the  academy  and  deposited  for  collection;  we  have  examined  the 
securities  owned  by  the  academy  and  papers  contained  in  the  box  of 
the  National  Academy  of  Sciences  at  the  vault  of  the  American 
Security  &  Trust  Co.  We  find  them  to  correspond  to  the  list  checked 
by  the  auditing  committee  on  July  17,  1922,  except  as  modified  by 
transactions  since  July  1,  1922,  reported  by  the  Capital  Audit  Co. 
We  find  that  the  coupons  falling  due  during  this  period  have  been 
cut  and  accounted  for,  and  those  due  July  1, 1922,  have  been  deposited 
and  are  accounted  for  by  appropriate  entries  in  the  pass  book.  We 
find  that  interest  on  loans  has  been  accounted  for.  Correspondence 
between  vouchers,  pass  books,  and  accounts  of  the  treasurer  is  certi- 
fied by  the  Capital  Audit  Co.  We  find  the  net  balance  reported  by 
the  treasiurer  as  of  June  80,  1922,  to  accord  with  the  statement  of 
the  American  Security  &  Trust  Co.  and  with  the  check  book.  The 
above  paragraph  relates  to  the  accoimts  of  the  National  Academy  of 
Sciences  proper. 

The  Capital  Audit  Co.  has  made  a  special  report  on  the  accounts 
of  the  National  Research  Council,  whose  funds  are  deposited  in  two 
separate  accounts  to  the  credit  of  the  academy.  We  have  examined 
the  long-term  securities  of  the  National  Research  Council  deposited 
in  the  box  at  the  American  Security  &  Trust  Co.  ^md  find  them  cor- 
rect. We  accepted  the  certificate,  dated  Jime  30,  1922,  of  the  Riggs 
National  Bank  as  to  United  States  Treasury  certificates  of  indebted- 
ness owned  by  the  National  Research  Coimcil  and  held  by  the  bank 
for  collection.  We  find  that  the  net  balance  reported  by  the  treas- 
urer as  of  Jime  30,  1922,  agrees  with  the  statements  of  the  American 
Security  &  Trust  Co.  and  the  Riggs  National  Bank  for  these  accounts. 
Correspondence  between  vouchers,  pass  books,  and  accounts  of  the 
treasurer  for  the  National  Research  Coimcil  is  certified  by  the  Capital 
Audit  Co. 

Whitman  Cross, 
David  White, 
L.  O.  Howard, 

Avditing  Committee. 
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JOHN  CASPER  BRANNER. 

[From  Sofenoe,  New  Series,  voL  55,  No.  1422,  March  31, 1022,  pp.  840-341.] 

John  Casper  Branner,  geologist  and  president  emeritus  of  Stan- 
ford University,  was  bom  in  Newmarket,  Tenn.,  July  4,  1860,  and 
died  in  Palo  Alto,  Calif.,  on  March  1,  1922.  He  entered  Cornell 
University  in  1870,  soon  after  its  organization,  graduating  in  1874 
as  bachelor  of  science,  subsequently  receiving  the  degree  of  Fh.  D. 
from  Indiana  University  and  that  of  LL.  D.  from  the  University  of 
California.  In  1883  he  married  Susan  D.  Kennedy,  of  Oneida, 
N.  Y.,  and  left  three  children:  John  K.,  architect,  George  C,  geolo- 
gist-philosopher, and  Elsie,  Mrs.  Frederick  Hall  Fowler. 

His  advanced  work  at  Cornell  was  under  a  great  teacher  of  geology, 
Charles  Frederick  Hartt,  who  (during  vacations)  acted  as  imperial 
geologist  of  Brazil.  Thus  with  Orville  A.  Derby,  Richard  Rathbim, 
Herbert  H.  Smith,  and  other  student  assistants,  Branner  went  to 
Brazil,  where,  upon  the  death  of  Hartt  in  1875,  he  became  director 
of  the  imperial  geological  commission.  Afterwards,  Brazil  having 
become  a  Republic,  he  entered  the  service  of  the  Sao  Cyriaco  Mining 
Co.  at  Minas  Geraes  as  engineer  and  interpreter.  Later  he  again 
went  to  Brazil  and  to  Argentina  as  special  botanist  for  Thomas  A. 
Edison  in  search  of  wood  fitted  for  certain  electrical  uses,  and  still 
later  represented  the  United  States  Department  of  Agriculture  in 
the  former  country.  Returning  to  America  in  1883,  he  served  as 
topographical  geologist  of  the  survey  of  Pennsylvania,  a  position 
resigned  to  accept  that  of  professor  of  geology  in  the  University  of 
Indiana,  where  his  college  friend,  the  present  writer,  had  just  been 
appointed  president.  In  1891  he  entered  the  faculty  of  the  newly 
founded  Stanford  University  as  professor  of  geology,  later  becom- 
ing vice  president  of  the  institution.  In  1913,  when  the  title  of 
chancellor  was  created  for  me  that  I  might  be  free  for  public  service, 
he  was  elected  president  of  the  university,  and  held  that  office  up 
to  his  retirement  as  emeritus  in  1917. 

Branner  directed  three  scientific  expeditions  to  Brazil:  One  under 
the  patronage  of  Alexander  Agassiz  in  1899;  one  in  1907  supported 
by  Richard  A.  F.  Penrose,  a  former  assistant  professor  at  Stanford; 
and  a  third  in  1911  for  the  Brazilian  Government.  This  last  made 
a  geological  and  biological  study  of  the  coast  north  and  south  of  the 
mouth  of  the  Amazon  River,  the  especial  purpose  being  to  deter- 
mine the  effect  of  the  great  volume  of  fresh  water  brought  into  the 
ocean  by  the  Amazon  upon  the  marine  life  of  the  ocean. 

'His  publications  include  a  volume  on  the  geology  of  Brazil,  with 
a  large  number  of  special  papers,  and  a  grammar  of  the  Portuguese 
language.    His  other  memoirs  on  geology  and  physical  gec^aphy 
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are  very  numerous;  his  Bibliography  of  Clays  and  Arts  isan  im- 
portant contribution  to  that  subject. 

Branner  was  a  fellow  of  the  Geological  Society  of  America,  a 
member  of  the  Geological  Society  of  London,  of  the  Soci6t6  GMo- 
gique  de  France,  the  National  Academy  of  Sciences,  the  American 
Philoeophical  Society.  He  was  also  a  member  and  for  a  time  presi- 
dent of  the  American  Seismological  Society,  and  associate  editor 
of  the  Journal  of  Geology.  In  1906  he  was  appointed  to  the  Cftli- 
fomia  earthquake  commission,  and  in  1915  served  the  United  States 
Government  on  the  commission  to  investigate  the  land  slides  on 
the  Panama  Canal. 

In  1911  the  £Utyden  medal  was  conferred  upon  him  by  die 
Academy  of  Natural  Science  of  Philadelphia, ''in  rec(^nition  of  the 
value  of  contributions  to  geological  science,  and  of  the  benefits 
derived  from  his  able  and  conscientious  discharge  of  the  official 
trusts  confided  to  him." 

In  1912  he  published  "How  and  Why  Stories,"  a  delightful  col- 
lection of  tales  told  by  negroes  in  Tennessee,  bearing  on  the  episode 
of  creation — ^''how  the  snake  lost  his  l^s,"  and  the  like— <iuite 
worthy  of  place  beside  the  Georgia  tales  of  ''Unde  Remus." 

In  person  Branner  was  robust  and  vigorous,  six  feet  in  height  and 
well  proportioned,  a  man  of  attractive  personality  and  exceUent 
address.  In  college  he  was  noted  for  his  dry  humor,  imfsiilmg  i«adi- 
ness,  and  good  nature.  As  a  teacher  he  was  singularly  successful 
in  training  men  to  thorough  and  accurate  dealing  with  problens  of 
geology  and  mining,  gaining  the  personal  love  and  confidence  of 
his  students.  Among  his  disciples  are  many  of  high  standii^  in 
the  profession:  Herbert  Hoover,  Robert  V.  Anderson,  Frank  M. 
Anderson,  Ralph  Arnold,  George  H.  Ashley,  Carl  H.  Beal,  Willis 
S.  Blatchley,  W.  J.  Crook,  H.  W.  Durrell,  Noah  F.  Drake,  Prank 
L.  Hess,  Theodore  L.  Hoover,  J.  M.  Hyde,  D.  S.  Kimball,  E.  M. 
Kindle,  Newton  B.  Ejiox,  Henry  Landes,  Deane  P.  Ivlitchell,  James 
H.  Means,  John  F.  Newsom,  Frederick  W.  Nobs,  Edward  H.  Nutt^, 
W.  A.  Pritchard,  A.  H.  Purdue,  Milnor  Roberts,  Hugh  Rose,  CiaiHle 
Siebenthal,  E.  K.  Soper,  Herbert  S.  Stark,  Stephen  Taber,  fVederick 
P.  Vickeiy,  Gerald  A.  Waring,  H.  E.  Williams,  Hayes  Yoxmg,  and 
many  others  well  known  in  science  or  mining.  The  ^'Branncf 
dub,"  of  Los  Angeles,  is  composed  of  his  students  in  geology. 

I  must  add  a  personal  word.  My  acquaintance  with  Branner 
covers  52  years,  the  first  two  as  fellow  student  and  fraternity  broths 
in  Delta  Upsilon,  the  next  30  as  fellow  teacher  and  cowc»rker  in 
science  in  Indiana  and  in  California,  three  more  as  my  successor  and 
colleague  in  administration  of  the  educational  work  to  which  I  gave 
the  best  25  years  of  my  life,  and,  finally,  5  years  of  retirem^t  from 
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active  responsibility  to  the  congenial  work  of  writing  out  of  the 
fiillnees  of  experience.  In  all  these  years  he  lived  up  to  his  motto, 
''  I  can  get  along  without  the  respect  of  my  neighbors,  but  not  with- 
out the  respect  of  Nimiber  1."  And  in  maintaining  self-respect 
he  won  the  regard  of  his  neighbors  of  whatever  d^ree.  A  righteous 
life  helps  to  strengthen  all  who  come  in  contact  with  it.  ''There 
is  always  room  for  a  man  of  force  and  he  makes  room  for  many." 

David  Stabb  Jordan. 


Digitized  by 


Google 


Digitized  by  VjOOQIC 


APPENDIXES. 


125 


Digitized  by  VjOOQIC 


AFPENIHX  A. 


OOKtflTrUTlOK  07  THB  NATIONAL  AOADSXT. 

[As  amended  and  adopted  April  17, 1872,  and  further  amended  April  20, 1875;  April  21, 
1881;  April  19, 1882;  April  18, 1883;  April  19, 1888;  April  18,  1895;  April  20,  IW; 
April  17,  1902;  April  18,  1906;  November  20,  1906;  April  17, 1907;  November  », 
1907;  Ai»il  20, 1911;  Apr.  16, 1912;  Apr.  21,  1915.] 

PBKAMBLB. 

Eiinpowered  by  the  act  of  incorporation  enacted  by  Congress,  and 
approved  by  the  President  of  the  United  States. on  the  3d  day  of 
March,  A.  D.  1863,  and  in  conformity  with  amendments  to  said 
act  approved  July  14,  1870,  June  20,  1884,  and  May  27,  1914,  the 
National  Academy  of  Sciences  adopts  the  following  amended  consti- 
tution and  rules: 

ARTIOLB  I. — OF  MEMBERS. 

Section  1.  The  academy  shall  consist  of  members,  hcmorarj  mem- 
bers, and  foreign  associates.  Members  must  be  citizens  of  the  United 
States. 

Sec.  2.  Members  who,  from  age  or  inability  to  attend  the  meetings 
of  the  academy,  wish  to  resign  the  duties  of  active  membership,  maj, 
at  their  own  request,  be  transferred  to  the  roll  of  honorary  memb^ 
by  a  vote  of  the  academy. 

Seo.  3.  The  academy  may  elect  60  foreign  associates. 

Seo.  4.  Honorary  members  and  foreign  associates  shall  have  the 
privilege  of  attendhig  the  meetings  and  of  reading  and  communicat- 
ing papers  to  the  academy,  but  shall  take  no  part  in  its  business,  shall 
not  be  subject  to  its  assessments,  and  shall  be  entitled  to  a  copy  of 
the  publications  of  the  academy. 

ABTIOLE  n. — OF  THE  OFFIOBBS. 

Seotign  1.  The  officers  of  the  academy  shall  be  a  president,  a  vice 
president,  a  foreign  secretary,  a  home  secretary,  and  a  treasurer,  all 
of  whom  shall  be  elected  for  a  term  of  four  years,  by  a  majority  of 
votes  present,  at  the  first  stated  meeting  after  the  expiration  ci  the 
current  terms,  provided  that  existing  officers  retain  their  places  until 
their  successors  are  elected.  In  case  of  a  vacancy,  the  electi<Hi  for 
four  years  shall  be  held  in  the  same  manner  at  the  meeting  when  sudi 
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vacancy  occurs,  or  at  the  next  stated  meeting  thereafteri  as  the 
academy  may  direct.  A  vacancy  in  the  office  of  treasurer  or  home 
secretary  may,  however,  be  filled  by  appointment  of  the  president  of 
the  academy  until  the  next  stated  meeting  of  the  academy. 

Seo.  2.  The  officers  of  the  academy,  together  with  six  members  to 
be  elected  by  the  academy,  shall  constitute  a  council  for  the  trans- 
action of  such  business  as  may  be  assigned  to  them  by  the  constitution 
or  the  academy. 

Sbo.  3.  The  president  of  the  academy,  or,  in  case  of  his  absence  or 
inability  to  act,  the  vice  president,  shall  preside  at  the  meetings  of  the 
academy  and  of  the  council;  shall  name  all  committees  except  such  as 
are  otherwise  especially  provided  for;  shall  refer  investigations  re- 
quired by  the  Government  of  the  United  States  to  members  especially 
conversant  with  the  subjects  and  report  thereon  to  the  academy  at  its 
meeting  next  ensuing;  and,  with  the  council,  shall  direct  the  general 
business  of  the  academy. 

It  shall  be  competent  for  the  president,  in  special  cases,  to  call  in 
the  aid,  upon  committees,  of  experts  or  men  of  special  attainments 
not  members  of  the  academy. 

The  president  shall  be,  ex  officio,  a  member  of  all  committees  em- 
powered to  consider  questions  referred  to  the  academy  by  the  Gov- 
ernment of  the  United  States. 

SfiO.  4.  The  foreign  and  home  secretaries  shall  conduct  the  corre- 
spondence proper  to  their  respective  departments,  advising  with  the 
president  and  council  ia  cases  of  doubt,  and  reporting  their  action 
to  the  academy  at  one  of  the  stated  meetiags  ia  each  year. 

It  shall  be  the  duty  of  the  home  secretary  to  give  notice  to  the  mem- 
bers of  the  place  and  time  of  all  meetings,  of  all  nominations  for 
membership,  and  of  all  proposed  amendments  to  the  constitution. 

It  shall  be  the  duty  of  the  home  secretary  to  keep  the  miautes  of 
each  business  and  scientific  session,  and  after  approval  to  enter  these 
upon  the  permanent  records  of  the  academy. 

Sec.  5.  The  treasurer  shall  attend  to  all  receipts  and  disbursements 
of  the  academy,  giving  such  bond  and  furnishing  such  vouchers  as  the 
council  may  require.  He  shall  collect  all  dues,  assessments,  and  sub- 
scriptions, and  keep  a  set  of  books  showing  a  full  account  of  receipts 
and  disbursements  and  the  condition  of  all  funds  of  the  academy.  He 
shall  be  the  custodian  of  the  corporate  seal  of  the  academy. 

ABTICLE  m. — OP  THE  MEETINGS. 

Section  1.  The  academy  shall  hold  one  stated  meeting,  called 
the  annual  meeting,  in  April  of  each  year  in  the  city  of  Washington, 
and  another  stated  meeting,  called  the  autumn  meeting,  at  a  place 
to  be  determined  by  the  council.  The  council  shall  also  have  power 
to  fix  the  date  of  each  meeting. 
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Special  business  meetings  of  the  academy  may  be  caUed,  by  ord^ 
of  eight  members  of  the  comicil,  at  such  place  and  time  as  may  be 
designated  in  the  call. 

Special  scientific  meetings  of  the  academy  may  be  held  at  times 
and  places  to  be  designated  by  a  majority  of  the  council. 

Sbo.  2.  The  names  of  the  members  present  at  each  session  of  & 
meeting  shall  be  recorded  in  the  minutes,  and  20  members  shall  con- 
stitute a  quorum  for  the  transaction  of  business. 

Sso.  3.  Scientific  sessions  of  the  academy,  unless  otherwise  ordered 
by  a  majority  of  the  members  present,  shall  be  open  to  the  public; 
sessions  for  the  transaction  of  business  shall  be  closed. 

Seo.  4.  Stated  meetings  of  the  coimcil  shall  be  held  during  the 
stated  or  special  meetings  of  the  academy,  aiid  four  members  shall 
constitute  a  quorum  for  the  transaction  of  business.  Si>ecial  meet- 
ings of  the  council  may  be  convened  at  the  call  of  the  president  and 
two  members  of  the  council,  or  of  four  members  of  the  council. 

Sec.  6.  No  member  whose  dues  are  in  arrears  shall  vote  at  an? 
business  meeting  of  the  academy. 

ABTICLE  IV. — OF  ELECTIONS  AND  BEGULATIONS. 

Section  1.  All  elections  of  officers  and  members  shall  be  by  ballot 
and  each  election  shall  be  held  separately. 

Sec.  2.  The  time  for  holding  an  election  of  officers  shall  be  fixed 
by  the  academy  at  least  one  day  before  the  election  is  held. 

Sec.  3.  The  election  of  six  members  of  the  council  shall  be  ££ 
follows: 

At  the  annual  meeting  in  April,  1907,  six  members  of  the  council 
to  be  elected,  of  whom  two  shall  serve  for  three  years,  two  for  two 
years,  and  two  for  one  year,  their  respective  terms  to  be  determined 
by  lot.  Each  year  thereafter  the  terms  of  two  members  shall  expire^ 
and  their  successors,  to  serve  for  three  years,  shall  be  elected  at  the 
annual  meeting  in  each  year. 

Sec.  4.  The  academy  shall  be  divided  by  the  council  into  section 
representing  the  principal  branches  of  scientific  research.  Each  sec- 
tion shall  elect  its  own  chairman,  who  shall  serve  for  three  years, 
the  chairman  shall  be  responsible  to  the  academy  for  the  work  of 
his  section. 

Nominations  to  membership  in  the  academy  shall  be  made  in  wiitr 
ing  and  approved  by  a  majority  of  the  members  of  the  section  on  ^le 
branch  of  research  in  which  the  person  nominated  is  eminent,  or  bv 
a  majority  of  the  coundl  in  case  there  is  no  section  on  the  subject. 
The  nomination  shall  be  sent  to  the  home  secretary  by  the  chairman 
of  the  section  before  January  1  of  the  year  in  which  the  election  is 
to  be  held,  and  each  nomination  shall  be  accompanied  by  a  list  of 
the  principal  contributions  of  the  nominee  to  science.    This  list  shaH 
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be  printed  by  the  home  secretary  for  distribution  among  the  members 
of  the  academy. 

Seo.  5.  Election  of  members  shall  be  held  at  the  annual  meeting  in 
Washington  in  the  following  manner:  There  shall  be  two  ballots — 
a  preference  ballot,  which  may  be  prepared  either  before  or  at  the 
annual  meeting,  and  must  be  transmitted  to  the  home  secretary,  and 
a  final  ballot,  to  be  taken  at  the  meeting. 

Preference  ballot — ^Each  member  may  inscribe  on  a  ballot  not  more 
than  15  names  of  nominees  selected  from  the  submitted  list.  A  list 
of  the  nominees  shall  then  be  prepared,  on  which  the  names  shall  be 
entered  in  the  order  of  the  number  of  votes  received  by  each.  In  case 
two  or  more  nominees  have  the  same  number  of  votes  on  this  pref- 
erence list,  the  order  in  which  they  shall  be  placed  on  the  Ust  shall 
be  determined  by  a  majority  vote  of  members  present. 

Final  haUot — ^A  vote  shall  first  be  taken  on  the  nominee  who 
appears  first  on  the  preference  list,  and  he  shall  be  declared  elected 
if  he  receive  two-thirds  of  the  votes  cast  and  not  less  than  25  votes  in 
all.  A  vote  shall  then  be  taken  in  similar  manner  on  the  nominee 
standing  second  on  the  preference  list,  and  so  on  until  all  the  nomi- 
nees on  the  preference  list  shall  have  been  acted  on,  or  unt|^  15  nomi- 
nees shall  have  been  elected,  or  until  the  total  membership  of  the 
academy  shall  have  reached  250. 

Not  more  than  15  members  shall  be  elected  at  one  annual  meeting. 
Before  and  during  elections  a  discussion  of  the  merits  of  nominees 
will  be  in  order. 

Sec.  6.  Every  member  elect  shall  accept  his  membership,  person- 
ally or  in  writing,  before  the  close  of  the  next  stated  meeting  after 
the  date  of  his  election.  Otherwise,  on  proof  that  the  secretary  has 
formally  notified  him  of  his  election^  his  name  shall  not  be  entered 
on  the  roll  of  members. 

Sec.  7.  Foreign  associates  may  be  nominated  by  the  council  and 
may  be  elected  at  the  annual  meeting  by  a  two-thirds  vote  of  the 
members  present. 

Sec.  8.  A  diploma,  with  the  corporate  seal  of  the  academy  and  the 
signatures  of  the  officers,  shall  be  sent  by  the  appropriate  secretary 
to  each  member  on  his  acceptance  of  membership,  and  to  foreign 
associates  on  their  election. 

Sec.  9.  Resignations  shall  be  addressed  to  the  president  and  acted 
on  by  the  academy. 

Sec.  10.  Whenever  a  member  has  not  paid  his  dues  for  four  suc- 
cessive years,  the  treasurer  shall  report  the  fact  to  the  council,  which 
may  report  the  case  to  the  academy  with  the  recommendation  that 
the  person  thus  in  arrears  be  declared  to  have  forfeited  his  member- 
ship. If  this  recommendation  be  approved  by  two-thirds  of  the  mem- 
bers present,  the  said  person  shall  no  longer  be  a  member  of  the 
academy  and  lus  name  shall  be  dropped  from  the  roll. 
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ABTICLE       V. — Sd^NTIFIO       COBffMUNICATIONS,       PUBLICATIONS,      ASD 

REPORTS. 

Section  1.  Communications  on  scientific  subjects  shall  be  read  al 
scientific  sessions  of  the  academy,  and  papers  by  any  member  m&v 
be  read  by  the  author  or  by  any  other  member,  notice  of  the  same 
having  been  previously  given  to  the  secretary. 

Sec.  2.  Any  member  of  the  academy  may  read  a  paper  from  a 
person  who  is  not  a  member,  and  shall  not  be  considered  responsible 
for  the  facts  or  opinions  expressed  by  the  author,  but  shall  be  hdd 
responsible  for  the  propriety  of  the  paper. 

Persons  who  are  not  members  may  read  papers  on  invitation  d 
the  council  or  of  the  committee  of  arrangements. 

Sec.  3.  The  academy  may  provide  for  the  pubhcation,  under  the 
direction  of  the  council,  of  proceedings,  scientific  memoirs,  biograph- 
ical memoirs,  and  reports. 

The  proceedings  shall  include  the  transcations  of  the  academy, 
brief  original  announcements  of  the  results  of  scientific  investiga- 
tions made  by  members  of  the  academy  or  others,  together  with 
short  original  articles  giving  a  comprehensive  survey  of  the  more 
important  scientific  researches  currently  made  by  American  inves- 
tigators, and  other  matters  of  general  scientific  interest. 

The  scientific  memoirs  shall  provide  opportunity  for  the  publica- 
tion of  longer  and  more  detailed  scientific  investigations. 

The  biographical  memoirs  shall  contain  an  appropriate  record  of 
the  life  and  work  of  the  deceased  members  of  the  academy. 

An  annual  report  shall  be  presented  to  Congress  by  the  presid^t 
and  shall  contain  the  annual  reports  of  the  treasurer  and  the  auditing 
committee,  a  suitable  summary  of  the  reports  of  the  conunittees  in 
charge  of  trust  funds,  and  a  record  of  the  activities  of  the  academy 
for  the  calendar  year  immediately  preceding,  and  other  appropriate 
matter.  This  report  shall  be  presented  to  Congress  by  the  president 
after  authorization  by  the  council.  It  shall  also  be  presented  to  the 
academy  at  the  annual  meeting  next  following. 

The  treasurer  shall  prepare  a  full  report  of  the  financial  affairs  of 
the  academy  at  the  end  of  the  fiscal  year.  This  report  shall  be  sub- 
mitted to  the  council  for  approval  and  afterwards  presented  to  the 
academy  at  the  next  stated  meeting.  He  shall  also  prepare  a  sup- 
plementary financial  statement  to  December  31  of  the  ensuing  fiscil 
year  for  presentation  at  the  annual  meeting. 

Sec.  4.  Propositions  for  investigations  or  reports  by  the  acadeoiT 
shall  be  submitted  to  the  council  for  approval,  except  those  requested 
by  the  Government  of  the  United  States,  which  shall  be  acted  on  by 
the  president,  who  will  in  such  cases  report  their  results  to  the  Gov- 
ernment as  soon  as  obtained  and  to  the  academy  at  its  next  f  ollawiis 
stated  meeting. 
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Seo.  5.  The  advice  of  the  academy  shall  be  at  all  times  at  the 
disposition  of  the  Govermnent  upon  any  matter  of  science  or  art 
within  its  scope. 

ABTIOLB  VI. — OF  THE  PROPEBTT  OF  THE  ACADEMY. 

Section  1.  All  investments  and  reinvestments  of  either  principal 
or  accTunulations  of  income  of  the  trust  and  other  fimds  of  the 
academy  shall  be  made  by  the  treasurer,  with  the  approval  of  the 
finance  committee,  in  the  corporate  name  of  the  academy,  in  the 
manner  and  in  the  securities  designated  or  specified  in  the  instru- 
ments creating  the  several  f imds,  or,  in  the  absence  of  such  designa- 
tion or  specification,  in  bonds  of  the  United  States  or  of  the  several 
States,  or  in  bonds  or  notes  secured  by  first  mortgages  on  real  estate, 
in  investments  legal  for  savings  banks  under  the  laws  of  Massa- 
chusetts or  New  York,  or  in  other  bonds  recommended  to  the  treasurer 
by  the  fiscal  advisers  of  the  academy. 

The  treasurer  may  invest  the  capital  of  all  trust  funds  of  the 
academy  which  are  not  required  by  the  instruments  creating  such 
funds  to  be  kept  separate  and  distinct,  in  a  consolidated  fimd,  and 
shall  apportion  the  income  received  from  such  consolidated  fund 
among  the  various  fimds  composing  the  same  in  the  proportion  that 
each  of  said  funds  shall  bear  to  the  total  amount  of  fimds  so  in- 
vested; provided,  however,  that  the  treasurer  shall  at  all  times  keep 
accurate  accounts  showing  the  amoimt  of  each  trust  fimd,  the  pro- 
portion of  the  income  from  the  consolidated  fimd  to  which  it  is 
entitled,  and  the  expenses  and  disbursements  properly  chargeable  to 
such  fund. 

Sec.  2.  The  council  shall  at  its  annual  meeting  in  each  year  desig- 
nate one  bank  or  trust  company  in  Washington,  D.  C,  and  one  in 
New  York  City  to  act,  when  requested  by  the  treasurer,  as  the  fiscal 
advisers  of  the  academy. 

Sec.  3.  The  treasurer  shall  have  authority,  with  the  approval  of 
the  finance  committee,  to  sell,  transfer,  convey,  and  deliver  in  the 
corporate  name  and  for  the  benefit  of  the  academy  any  stocks,  bonds, 
or  other  securities  standing  in  the  corporate  name. 

Sec.  4.  No  contract  shall  be  binding  upon  the  academy  which  has 
not  been  first  approved  by  the  counciL 

Sec.  5.  The  assessments  required  for  the  support  of  the  academy 
shall  be  fixed  by  the  academy  on  the  recommendation  of  the  council  and 
shall  be  payable  within  the  calendar  year  for  which  they  are  assessed. 

ARTICLE  Vn. — OF  TRUST  FUNDS  AND  THEIR  ADBONISTRATION. 

Section  1.  Devises,  bequests,  donations,  or  gifts  having  for  their 
object  the  promotion  of  science  or  the  welfare  of  the  academy  may 
26865°— S.  Doc.  286, 67-4 10 
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be  accepted  by  the  coiincil  for  the  academy.  Before  the  acceptance 
of  any  such  trust  the  council  shall  consider  the  object  of  the  trust  and 
all  conditions  or  specifications  attaching  th^to.  The  council  shall 
make  a  report  of  its  action  to  the  academy. 

Sec.  2.  Medals  and  prizes  may  be  established  in  accordance  with 
the  provisions  of  trusts  or  by  action  of  the  academy. 

Sec.  3.  Unless  otherwise  provided  by  the  deed  of  gift,  the  income 
of  each  trust  fund  shall  be  applied  to  the  objects  of  that  trust  by  the 
action  of  the  academy  on  the  recommendation  of  a  standing  com- 
mittee cm  that  fimd. 

ABnOLE  Vm. — OP  ADDmONS  AND  AMENDKENTS. 

Additions  and  amendments  to  the  constitution  shall  be  made  only 
at  a  stated  meeting  of  the  academy.  Notice  of  a  proposition  for  such 
a  change  must  be  submitted  to  the  coimcil,  which  may  amend  the 
proposition,  and  shall  report  thereon  to  the  academy.  Its  report 
shall  be  considered  by  the  academy  in  committee  of  the  whole  for 
amendment. 

The  proposition  as  amended,  if  adopted  in  committee  of  the  whole, 
shall  be  voted  on  at  the  next  stated  meeting,  and  if  it  receives  two- 
thirds  of  the  votes  cast  it  shall  be  declared  adopted. 

Absent  members  may  send  their  votes  on  pending  changes  in  the 
constitution  to  the  home  secretary  in  writing,  and  such  votes  shall  be 
coimted  as  if  the  members  were  present. 
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[Ill  accordance  with  a  resolution  of  the  academy,  taken  at  its  meeting  on  April  21, 1915, 
the  rules  are  arranged  in  groups  and  each  group  is  nimiberod  to  correspond  with  the 
article  of  the  constitution  to  which  it  relates.] 


1.  The  holders  of  the  medal  for  emmence  in  the  application  of 
science  to  the  public  welfare  shall  be  notified,  like  members^  of  the 
meetings  of  the  academy,  and  invited  to  participate  in  'its  scientific 
sessions. 

n. 

1.  The  proper  secretary  shall  acknowledge  all  donations  made  to 
the  academy,  and  shall  at  once  report  them  to  the  council  for  its 
consideration. 

2.  The  home  secretary  shall  be  the  custodian  of  all  books,  appa- 
ratus, archives,  and  collections  not  explicitly  assigned  to  other  care. 

3.  The  home  secretary  shall  keep  a  record  of  all  grants  of  money 
or  awards  of  prizes  or  medals  made  from  trust  funds  of  the  academy. 
The  assistant  secretary,  who  may  be  a  nonmember  of  the  academy, 
shall  receive  a  salary  to  be  fixed  by  the  council.  The  record  for  each 
grant  of  money  shall  include  the  following  items:  Name  of  fund, 
date  and  niunber  of  the  grant,  name  and  address  of  recipient,  amount 
of  grant  and  date  or  dates  of  payment,  purpose  of  grant,  record  of 
report  of  progress,  and  resulting  publications. 

4.  The  treasiu<er  shall  keep  the  home  secretary  informed  of  all 
warrants  received  from  directors  of  trust  funds  not  controlled  by  the 
academy  and  of  the  date  or  dates  of  payment  of  all  warrants. 

5.  The  treasurer  is  authorized  to  defray,  when  approved  by  the 
president,  all  the  proper  expenses  of  committees  appointed  to  make 
scientific  investigations  at  the  request  of  departments  of  the  Govern- 
ment, and  in  each  case  to  look  to  the  department  requesting  the 
investigation  for  reimbursement  to  the  academy. 

6.  The  treasurer  is  authorized  to  act  as  the  treasurer  ex  officio  of 
the  National  Research  Council. 

7.  The  treasurer  shall  have  the  assistance  of  a  salaried  and  bonded 
officer,  the  bursar,  who  shall  be  chosen  by  the  finance  committee  and 
be  directly  responsible  to  the  treasurer. 
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m. 

1.  The  annual  meeting  of  the  academy  shall  b^in  on  the  fourth 
Monday  of  April.  At  the  business  sessions  of  the  academy  the  order 
of  procedure  shall  be  as  follows: 

(1)  Chair  taken  by  the  president,  or,  in  his  absence,  by  the  vice  president. 

(2)  Roll  of  members  caUed  by  home  secretary  (first  session  of  the  meedng  only). 

(3)  Minutes  of  the  preceding  session  read  and  approved. 

(4)  Stated  business. 

(6)  Reports  of  presidait,  secretaries,  treasurer,  and  committees. 

(6)  Business  from  council. 

(7)  Other  business. 

2.  The  rules  of  order  of  the  academy  shall  be  those  of  the  Senate 
of  the  United  States,  unless  otherwise  provided  by  the  constitution 
or  rules  of  the  academy. 

3.  In  the  absence  of  any  officer  a  member  shall  be  chosen  to  perfonn 
his  duties  temporarily,  by  a  plurality  of  viva  voce  votes,  t^>on  ope& 
nomination. 

4.  At  each  meeting  the  president  shall  announce  the  death  of  any 
members  since  the  preceding  meeting.  As  soon  as  practicable  there- 
after he  shall  designate  a  member  to  write — or  to  secure  from  some 
other  source  approved  by  the  president — a  bi(^raphical  notice  of  each 
deceased  member. 

5.  A  local  committee  of  five  members,  appointed  for  each  meeting, 
and  the  home  secretary  shall  together  constitute  the  committee  of 
arrangements,  of  which  the  home  secretary  shall  be  chairman. 

It  shall  be  the  duty  of  the  committee  of  arrangonents  to  prepare 
the  scientific  program  for  the  annual  meeting,  and  for  this  purpose  it 
shall  be  empowered  to  solicit  papers  from  members  or  others.  It 
shall  also  be  empowered  to  ascertain  the  length  of  time  required  for 
reading  papers  to  be  presented  at  the  scientific  sessions  of  the  acad- 
emy, and,  when  it  appears  advisable,  to  limit  the  time  to  be  occupied 
in  their  presentation  or  discussion. 

The  committee  of  an^angements  shall  meet  not  less  than  two  months 
previous  to  each  meeting.  It  shall  prepare  the  detailed  program  of 
each  day,  and  in  general  shall  have  charge  of  all  business  and  scientific 
arrangements  for  the  meeting  for  which  it  is  appointed. 

6.  No  paper  requiring  more  than  15  minutes  for  its  presentaticm 
shall  be  accepted  unless  by  invitation  of  the  cmnmittee  of  arrange- 
ments. 

No  speaker  shall  occupy  more  than  30  minutes  for  presentatacm 
of  papers  during  the  scientific  sessions  of  a  single  meeting  of  the 
academy,  except  by  invitation  of  the  committee  of  arrangements. 

Time  shall  not  be  extended  except  by  vote  of  tiie  academy  and 
then  not  to  exceed  five  minutes.  The  presiding  officer  shall  warn 
speakers  two  minutes  before  the  expiration  of  their  time. 
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The  discussion  of  individual  papers  shall  be  limited  not  to  exceed 
five  minutes  and  the  total  time  for  discussion  by  any  one  speaker 
for  all  scientific  sessions  in  any  one  meeting  shall  not  exceed  15 
minuteSy  unless  approved  by  the  academy. 

No  paper  shall  be  entered  upon  the  printed  program  of  scientific 
soBsions  imless  the  title  is  in  the  hands  of  the  committee  of  arrange- 
ments at  least  two  weeks  in  advance  of  the  meeting.  In  the  event 
that  titles  are  received  later,  they  shall  be  placed  in  order  of  receipt 
at  the  end  of  the  list  and  read,  if  there  is  time.  Such  supplementary 
titles  shall  be  conspicuously  posted. 

IV. 

1.  The  term  of  service  of  each  chairman  of  a  section  shall  be  three 
years,  to  date  from  the  closing  session  of  the  April  meeting  next 
following  his  election.  Chairmen  of  sections  shall  be  chosen  by  mail 
hallot,  the  member  receiving  the  highest  number  of  votes  cast  to  be 
deemed  elected.  It  shall  be  the  duty  of  each  retiring  chairman  to 
conduct  the  election  of  his  successor  and  to  report  the  result  of  the 
election  to  the  home  secretary  before  the  April  meeting  at  which  his 
term  of  service  expires.  Should  any  section  fail  to  elect  a  chairman 
before  November  1,  the  president  is  empowered  to  appoint  a  tem- 
porary chairman  to  serve  imtil  the  April  meeting  next  following. 
No  chairman  shall  be  eligible  for  rejection  for  two  consecutive 
terms. 

2.  The  chairman  of  each  section  of  the  academy  shall  submit  to 
the  members  of  his  section,  not  later  than  November  1  of  each  year, 
a  ballot  containing  the  names  of  all  those  persons  who  received  not 
less  than  two  votes  in  the  nominating  ballot  of  the  preceding  year 
and  of  any  other  persons  who  were  newly  proposed  for  consideration 
at  that  time.  Each  member  of  the  section  shall  be  expected  to  re- 
turn this  ballot  to  the  chairman  within  two  weeks  with  his  signature 
and  with  crosses  placed  against  the  names  of  those  persons  whom 
he  is  prepared  to  indorse  for  nomination.  Each  member  may  also 
write  upon  the  ballot  in  a  place  provided  for  the  pmpose  any  new 
names  which  he  desires  to  have  induded  in  the  ballot  to  be  submitted 
to  the  section  in  the  following  year.  The  vote  resulting  from  this 
ballot  shall  be  regarded  as  informal. 

The  chairman  shall  then  submit  to  the  members  of  his  section  a 
new  ballot  showing  the  results  of  the  informal  vote;  and  each  mem- 
ber shall  be  expected  to  return  this  ballot  to  the  chairman  with  his 
signature  and  with  crosses  placed  against  the  names  of  those  persons 
whom  he  will  indorse  for  nomination.  In  order  to  secure  an  ade- 
quate number  of  nominations,  the  chairman,  when  necessary,  shall 
obtain  by  personal  soUcitation  a  fuller  vote  of  his  section  or  shall 
submit  to  the  section  a  supplementary  formal  ballot. 
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The  chainnan  shall  then  certify  to  the  home  secretary,  prior  to 
January  1,  the  names  of  those  persons  who  have  been  voted  for  on 
the  formal  ballots  by  a  majority  of  the  members  of  the  section,  and 
shall  furnish  him  a  list  of  the  publications  of  these  nominees,  as 
required  by  the  constitution. 

3.  Nominations  for  membership  shall  give  the  full  name,  residence, 
and  the  official  positions  successively  held  by  the  candidate,  in  addi- 
tion to  the  list  of  his  contributions  to  science  required  by  the  con- 
stitution. 

4.  Preference  ballots  for  election  of  members  shall  be  sealed  in  a 
blank  envelope,  which  shall  be  inclosed  in  another  bearing  the  name 
of  the  sender,  and  which  shall  be  addressed  to  the  home  secretary. 
Such  envelopes  shall  be  opened  only  by  the  tellers.  If  in  any  case 
the  tellers  are  unable  to  determine  who  cast  a  ballot,  or  if  the  latter 
contains  more  names  than  are  to  be  voted  for,  the  ballot  shall  be 
rejected,  but  minor  defects  in  a  ballot  shall  be  disregarded  wfaec 
the  intent  of  the  voter  is  obvious. 

5.  All  discussions  of  the  claims  and  qualifications  of  nominees  at 
meetings  of  the  academy  shall  be  held  strictly  confidential,  and  r^ 
marks  and  criticisms  then  made  may  be  communicated  to  no  per^Hi 
who  was  not  a  member  of  the  academy  at  the  time  of  the  discussion. 


1.  The  publication  of  the  Proceedings  shall*  be  under  the  general 
charge  of  the  coimcil,  which  shall  have  final  jurisdiction  upon  all 
questions  of  policy  relating  thereto. 

The  National  Academy  of  Sciences  and  the  National  Research 
Council  shall  cooperate  in  the  publication  of  the  Proceedings,  begin- 
ning with  Volume  VII. 

2.  Memoirs  may  be  presented  at  any  time  to  the  home  secretair. 
who  shall  report  the  date  of  their  reception  at  the  next  session;  bat 
no  memoir  shall  be  pubUshed  unless  it  has  been  read  or  presented 
by  title  before  the  academy. 

Before  publication  all  biographical  and  scientific  memoirs  must  be 
referred  to  the  conmiittee  on  publication,  who  may,  if  they  deem 
best,  refer  any  memoir  to  a  special  conmiittee,  appointed  by  the 
president,  to  determine  whether  the  same  should  be  published  by 
the  academy. 

3.  Memoirs  shall  date,  in  the  records  of  the  academy,  from  ^ 
date  of  their  presentation  to  the  academy,  and  the  order  of  their 
presentation  shall  be  so  arranged  by  the  secretary  that,  so  far  as  nuy 
be  convenient,  those  upon  kindred  topics  shall  follow  one  anotlier. 

4.  The  annual  report  of  the  treasurer  shall  contain: 

(1)  A  concise  statement  of  the  source,  object,  and  amount  of  aU  trust  funds  of  tbe 
academy. 

(2)  A  condensed  statement  of  receipts  and  expenditures. 

Digitized  by  VjOOQIC 


buijES.  187 

(3)  A  Btatement  of  asBets  and  liabilities. 

(4)  Accounts  with  individual  funds. 

(5)  Such  other  matter  as  he  considers  appropriate. 

5.  The  accounts  of  the  treasurer  shall,  between  July  1  and  August 
1  of  each  year,  be  audited  under  the  direction  of  a  committee  of  three 
members  to  be  appointed  by  the  president  at  the  annual  meeting  of 
the  academy.  It  shall  be  the  duty  of  the  auditing  committee  to  verify 
the  record  of  receipts  and  disbiirsements  maintained  by  the  treasurer 
and  the  agreement  of  book  and  bank  balances;  to  examine  all  securi- 
ties in  the  custody  of  the  treasurer  and  to  compare  the  stated  income 
of  such  securities  with  the  receipts  of  record;  to  examine  all  vouchers 
covering  disbursements  for  account  of  the  academy,  including  the 
National  Besearch  Council,  and  the  authority  therefor,  and  to  com- 
pare th^m  with  the  treasurer's  record  of  expenditures;  to  examine 
and  verify  the  account  of  the  academy  with  each  trust  fund.  The 
auditing  committee  may  employ  an  expert  accoimtant  to  assist  the 
committee  in  the  examination  of  the  books  of  the  treasurer.  The 
annual  report  of  the  treasurer  shall  be  published  with  that  of  the 
president  to  Congress.  The  reports  of  the  treasurer  and  auditing 
committee  shall  be  presented  to  the  academy  at  the  autumn  meeting, 
and  shall  be  published  with  that  of  the  president  to  Congress.  They 
shall  be  distributed  to  the  members  in  printed  form  at  the  aonual 
meeting. 

VI. 

1.  All  apparatus  and  other  materials  of  permanent  value  pur- 
chased with  money  from  any  grant  from  a  trust  fund  shall  be  the 
property  of  the  academy  unless  specific  exception  is  made  in  the 
grant  or  by  subsequent  action  of  the  council  or  the  directors  of  the 
trust  fund  concerned.  Receipts  for  all  such  property  shall  be  signed 
by  the  grantee  and  shall  be  forwarded  to  the  home  secretary.  All 
apparatus  and  unused  material  of  value  acquired  in  this  way  shall  be 
delivered  to  the  home  secretary  on  completion  of  the  investigation  for 
which  the  grant  was  made,  or  at  any  time  on  demand  of  the  council, 
and  the  home  secretary  shall  give  an  appropriate  release  therefor. 

2.  The  books,  apparatus,  archives,  and  other  collections  of  the 
academy  shall  be  deposited  in  some  safe  place  in  the  city  of  Wash- 
ington. A  list  of  the  articles  so  deposited  shall  be  kept  by  the 
home  secretary,  who  is  authorized  to  employ  a  clerk  to  take  charge 
of  them. 

3.  A  stamp  corresponding  to  the  corporate  seal  of  the  academy 
diall  be  kept  by  the  secretaries,  who  shall  be  responsible  for  the  due 
markings  of  all  books  and  other  objects  to  which  it  is  applicable. 

Labels  or  other  proper  marks  of  similar  device  shall  be  placed 
upon  objects  not  admitting  of  the  stamp. 
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4.  The  fiscal  year  of  the  academy  shall  end  on  June  30  of  each  year. 

5.  The  standing  committee  on  finance  shall  consist  of  the  president 
of  the  academy  ex  officio,  the  treasurer  ex  officio  as  chairman,  aod 
five  members  to  be  appointed  annually  by  the  president,  two  of 
whom  may  be  nonmembers  of  the  academy. 

That  a  budget  committee  on  the  expenses  of  the  National  Academy 
and  the  National  Research  Council,  to  consist  of  the  president  of  the 
academy,  the  chairman  of  the  National  Research  Council,  and  tlie 
treasurer  of  the  National  Academy  of  Sciences  and  the  National 
Research  Council,  be  appointed  and  the  president  of  the  academj 
act  as  chairman. 

VII. 

1.  Standing  committees  of  the  academy  on  trust  funds  the  income 
of  which  is  applied  to  the  promotion  of  research  shall  consist  of  three 
or  five  members.  In  order  to  secure  rotation  in  office  in  such  com- 
mittees, when  not  in  conflict  with  the  provisions  of  the  deeds  of  gift, 
the  term  of  service  on  a  committee  of  three  members  shall  be  three 
years;  on  a  committee  of  five  members  the  term  shall  be  five  years, 

2.  The  armual  reports  of  the  committees  on  researdi  funds  shall, 
so  far  as  the  academy  has  authority  to  determine  their  form,  gire 
a  current  number  to  each  award,  stating  the  name,  position,  and 
address  of  the  recipient;  the  subject  of  research  for  which  the  award 
is  made,  and  the  sum  awarded;  and  in  later  annual  reports  the  status 
of  the  work  accomplished  under  each  award  previously  made  shall 
be  announced,  until  the  research  is  completed,  when  announcement 
of  its  completion  and,  if  published,  the  title  and  place  of  publication 
shall  be  stated,  and  the  record  of  the  award  shall  be  reported  as  closed 

VIII. 

1.  Any  rule  of  the  academy  may  be  amended,  suspended,  of 
repealed  on  the  written  motion  of  any  two  members,  signed  by 
them,  and  presented  at  a  stated  meeting  of  the  academy,  provided 
the  sahie  shall  be  approved  by  a  majority  of  the  members  present 
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OBOANIZATION  OF  THE  ACADBHY,  1922. 

EzpiraUon 
orterm. 

Walcott,  Charles  D.,  preeident April,  1923 

Michelson,  A.  A.,  vice  president April,  1923 

Millikan,  R.  A.,  foreign  secretary April,  1926 

Abbot,  C.  G.,  home  secretary April,  1923 

Ransome,  F.  L.,  treasurer April,  1923 


ADDITIONAL    MEMBEBS    OF    COUNCIL. 


1920-1923. 


Day,  A.  L. 
Pearl,  Raymond 
Ames,  J.  S. 


Birkhoff,  G.  D. 
Blichfeldt,  H.  F. 
Bliss,  G.  A. 
Bolza,  Oskar 
Dickson,  L.  E. 
Eisenhart,  L.  P. 

Abbot,  C.  G.   (chairman, 

1923). 
Adams,  W.  S. 
Aitken,  R.  G. 
Barnard,  E.  E. 
CampbeU,  W.  W. 
Gomstock,  G.  C. 

Ames,  J.  S. 
Barus,  Carl 
Bridgman,  P.  W. 
BuigesSy  G.  K. 
Crew,  Henry 
Duane,  William 
HaU,  E.  H. 
HastingB,  C.  S. 
Hayford,  J.  F. 
Lyman,  Theodore 


Moigan,  T.  H. 


1921-1924. 


Hale,  George  E. 


1922-1926. 


Dunn,  Gano 


SECTIONS. 

1.   MATHEMATICS. 

Easner,  Edward 
Miller,  George  A. 
Moore,  E.  H. 
Osgood,  W.  F. 
Story,  W.  E. 

2.  A8TBONOMT. 

Curtis,  H.  D. 
Elkin,  W.  L. 
PVost,  E.  B. 
Hale,  G.  E. 
Leuschner,  A.  O. 
Moulton,  F.  R. 

3.  FHTSICS. 

Mendenhall,  C.  E. 
Mendenhall,  T.  C. 
Merritt,  Ernest 
Michelson,  A.  A. 
Miller,  D.  C. 
Millikan,  R.  A. 
Nichols,  E.  F. 
Nichols,  E.  L. 
Pierce,  G.  W. 
Papuii  M.  I. 


Van  Vleck,  E.  B. 
Veblen,  Oswald  (chairman, 

1925). 
White,  H.  S. 
Wilczynski,  E.  J. 


RusseU,  H.  N. 
Schlesinger,  Frank 
Seares,  F.  H. 
SUpher,  V.  M. 
Stebbins,  Joel 
Wright,  W.  H. 


Stratton,  S.  W. 
Thomson,  Elihu 
Trowbridge,  Augustus 

(chairman,  1923). 
Trowbridge,  John 
Webster,  A.  G. 
Wilson,  Edwin  B. 
Wood,  R.  W. 
Woodward,  R.  S. 
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Abbot,  H.  L. 

Carty,  J.  J.  (chairman, 

1923). 
Dunn,  Gano 
Durand,  W.  F. 


Bancroft,  W.  D. 
Baxter,  G.  P. 
Bogert,  M.  T. 
Boltwood,  B.  B. 
Chandler,  C.  F. 
Clarke,  F.  W. 
Franklin,  £.  C. 
Gombeig,  Mosee 
Gooch,  F.  A. 
Harkinfl,  W.  D. 


Berry,  E.  W. 
Chamberlin,  T.  C. 
Clarke,  S.  M. 
CroflB,  Whitman 
DaU,  W.  H. 
Dana,E.  S. 
Davis,  W.  M. 
Day,  A.  L.  (chairman, 
1924). 


Bailey,  L.  H.  (chairman, 

1924). 
Britton,  N.  L. 
Campbell,  D.  H. 
Coulter,  J.  M. 


4.   BNOINBBBINO. 

Emmet,  W.  LeRoy 
Freeman,  J.  R. 
Hoover,  Herbert 
Jewett,  F.  B. 
Kennelly,  A.  E. 

6.  CHEHISTBT. 

HUlebrand,  W.  F. 
Hulett,  G.  A. 
Jackson,  C.  L. 
Johnson,  T.  B. 
Kohler,  E.  P. 
Langmuir,  Irving 
Lewis,  G.  N. 
Michael,  Arthur 
Morley,  E.  W. 
Noyee,  A.  A. 


Ryan,  H.  J. 
Squier,  G.  0. 
Stillwell,  L.  B. 
Swasey,  Ambrose 
Taylor,  D.  W. 


Noyes,  W.  A.  (chaiiman, 

1923). 
Osborne,  T.  B. 
Remsen,  Ira 
Richards,  T.  W. 
Smith,  Edgar  F. 
Stieglitz,  JuUus 
Wells,  H.  L. 
Whitney,  W.  R. 


6.  OBOLOOT  AND  PALBONTOLOOT. 


Kemp,  J.  F. 
Leith,  C.  K. 
Lindgren,  Waldemar 
Merriam,  J.  C. 
MeiTill,  a.  P. 
Osbom,  H.  F. 
Pumpelly,  Raphael 
Ransome,  F.  L. 
Reid,  H.  F. 

7.  BOTANT. 

Goodale,  G.  L. 
Harper,  R.  A. 
Jones,  L.  R. 
Osterhout,  W.  J.  V. 
Robinson,  B.  L. 


Schudiert,  Charles 
Scott,  W.  B. 
Ulrich,  E.  O. 
Vau^ian,  T.  W. 
Walcott,  C,  D. 
Washington,  H.  S. 
White,  David 
Willis,  Bailey 


Saigent,  C.  S. 
SetcheU,  W.  A. 
Smith,  Erwin  F. 
Thaxter,  Roland 
Trelease,  William 


8.  ZOOLOGY  AND  ANIMAL  MORPHOLOOT. 


Calkins,  G.  N. 
Castle,  W.  E. 
Chapman,  F.  M. 
Conklin,  E.  G. 
Davenport,  C.  B. 
Donaldson,  H.  H. 
Forbes,  S.  A. 

Harrison,  R.  G.  (chairman, 
1925). 


HeiTick,  C.  J. 
Howard,  L.  O. 
Jennings,  H.  S. 
Kofdd,  C.  L. 
lilUe,  F.  R. 
McClung,  C.  E. 
Mark,  E.  L. 
Morgan,  T.  H. 
Morse,  E.  S. 


Parker,  G.  H. 
Pearl,  Raymond 
Ridgway,  Robert 
Stockard,  C.  R. 
Venrill,  A.  E. 
Wheeler,  W.  M 
Wilson,  Edmund  B. 


0.  PHTSIOLOGT  AND  PATHOLOOT. 


Abel,  J.  J. 
Benedict,  F.  G. 
Cannon,  W.  B. 
Carlson,  A.  J. 


Chittenden,  R.  H. 
Cole,  Rufus 
Councilman,  W.  T. 
Cushing,  Harvey 


Erlanger,  J. 
Flexner,  Simon 
Folin,  Otto 
Halstod,  W.  S. 
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Hektoen,  Ludvig 
Henderson,  L.  J. 
HoweU,  W.  H. 
Hunt,  Reid 
Jones,  Walter 
Levene,  P.  A.  T. 


AngeU,  J.  R. 
Boas,  PVanz 
CatteU,  J.  McK. 
Dewey,  John 
Fewkee,    J.     W. 
chainnan). 


Loeb,  Jacques 

Lusky  GraJiam  (chainnan. 

1925). 
MacCaUum,  W.  G. 
McCoUum,  B.  V. 
Mendel,  L.  B. 


Prudden,  T.  M. 
Smith,  Theobald 
Van  Slyke,  D.  D. 
Vaughan,  V.  0. 
Welch.  W  H, 


10.  AKTHBOPOLOOT  AND  PSYCHOLOGY. 


(acting 


HaU,  G.  S. 
Holmes,  W.  H. 
Hrdlicka,  Ales 
Merriam,  C.  H. 


Seashore,  C.  E. 
Thomdike,  E.  L. 
Woodworth,  R.  8. 


STANDING   OOMMITTEES. 


ON  WEIGHTS,   MEASURES,   AND  COINAGE. 

Stratton,  S.  W.  (chairman).    Michelson,  A.  A.  Woodward,  R.  S. 

Mendenhall,  T.  G.  Webster,  A.  G. 


Hale,  G.  E.  (chairman). 
Campbell,  W.  W. 


The  President. 


ON  SOLAR  RESEARCH. 

Michelson,  A.  A. 

ON  PUBUCATION. 

The  Home  Secretary. 


Nichols,  E.  L. 


Stratton,  S.  W. 


EDirORIAL  BOARD  OF  THE  PROCEEDINGS. 


The  home  secretary  and  the  foreign  secretary  of  the  academy,  the  chairman  of  the 
executive  board,  and  the  permanent  secretary  of  the  National  Research  Goimdl. 


William  Buane,  1923. 
R.  G.  Harrison,  1923. 

E.  H.  Moore,  1923. 

F.  Schlesinger,  1923. 
W.  M.  Wheeler,  1923. 
Arthur  L.  Day,  1922. 


Gano  Dunn,  1922. 
L.  J.  Henderson,  1922. 
W.  J.  V.  Osterhout,  1922. 
J.  M.  Clarke. 
Raymond  Dodge. 


N.  M.  Fenneman. 
A.  D.  Flinn. 
F.  P.  (3ay. 
F.  R.  Lillie. 
E.  W.  Washburn. 


ON  COLLECTION  OP  HISTORICAL  PORTRAITS,  MAKUSCRIFTS,  mSTRUKBMTS,   ETC. 

Walcott,  C.  D.  (chainnan).    Hale,  G.  E.  Pupin,  M.  I. 

Clarke,  F.  W. 


unancb  coiofnTBE. 


Ransome,  F.  L.  (chairman).    Dunn,  Gano. 
Cross,  Whitman 


Walcott,  0.  D. 


TRUST  FUNDS. 


THE  BACHE  FUND. 
[$60,000.] 

Researches  in  physical  and  natural  science. 
Harrison,  R.  G.  (chairman).    Curtis,  H.  D.  Webster,  A.  G. 
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THB  WATSON  PUND. 

[125,000.] 

Watson  medal  and  the  promotion  of  astronomical  research. 

Leuschner,  A.  O.   (chair-    Comstock,  G.  C.  Elkins,  W.  L. 

man). 

WATSON  MEDAL  AWABD8. 

B.  A.  Gould,  1887.  Arthur  Auwers,  1891.  J.  C.  Eapteyn,  1913. 

Ed.  Schoenfeld,  1889.  8.  C.  Chandler,  1894.  A.  O.  Leuschner,  1915. 

Sir  David  GiU,  1899. 

THE  HBNBT  DRAPBB  FUND. 
[$10,000.] 

Draper  medal  and  investigations  in  astronomical  physics. 

CampbeU,  W.  W.  (chair-    Abbot,  C.  G.,  1926.  Michelscm,  A.  A.,  1927. 

man),  1924.  Hale,  G.  E.,  1923.  Russell,  H.  N.,  1926. 

HBNRT  DRAPER  MEDAL   AWARDS. 

S.  P.  Langley,  1886.  George  E.  Hale,  1904.  W.  S.  Adams,  1918. 

E.  C.  Pickering,  1888.  W.  W.  Campbell,  1907.  Charles  Fabry,  1919. 

H.  A.  Rowland,  1890.  C.  G.  Abbot,  1910.  Alfred  Fowler,  1920. 

H.  K.  Vogel,  1893.  H.  Deslandres,  1913.  Pieter  Zeeman,  1921. 

J.  E.  Keeler,  1899.  Joel  Stebblns,  1915.  H.  N.  Russell,  1922. 

Sir  Wm.  Huggins,  1901.  A.  A.  Michelson,  1916. 

THE  J.   LAWRENCE  SBflTH  FUND. 
[110,000.] 

J.  Lawrence  Smith  medal  and  investigations  of  meteoric  bodies. 

Cross,  Whitman  (chairman),  1927.       Adams,  W.  S.,  1924.  Dana,  E.  S.,  1923. 

Schleshiger,  F.,  1925.  Clarke,  F.  W.,  1926. 

J.   LAWRENCE  SMITH  MEDAL  AWARDS. 

H.  A.  Newton,  1888.  George  P.  MerriD,  1922. 

THE   BARNARD  MEDAL.  ^ 

Meritorious  service  to  science. 

Noyes,  A.  A.  (chairman).       Campbell,  W.  W.  Nichols,  E.  F. 

Morgan,  T.  H.  Richards,  T.  W. 

BARNARD  MEDAL  AWARDS. 

Sir  Ernest  Rutherford,  Sir  W.  H.  Bragg,  1914.  Albert  Einstein,  1921. 

1909. 

1  Every  five  years  the  committee  recommends  the  person  whom  they  coosider  most  desorriiic  d  tk 
medal,  and  upon  the  approval  of  the  academy  the  name  of  the  nominee  Is  forwaided  to  the  tnatM^ 
Columbia  University,  who  administer  the  Barnard  medal  tund. 
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THE  BENJAMIN  APTHORP  OOULD  FUND. 

[120,000.] 
Researchee  in  astronomy. 
Mouhon,  F.  R.  (ckaaTman).    Banuurd,  E.  £.  Woodwaid,  R.  8. 

THE  WOLCOrr  GIBBS  FUND. 

[15,545.50.] 
Chemical  reeeaicli. 
Ridiarde,  T.  W.  Smith,  Edgar  F. 

THE  COM8TOCK  FUND. 

[112,406.02.1 

Researches  in  electricity,  magnetism^  andiwdiant  energy. 

Nichols,  E.  L,  (chairman),  1923.    Millikan,  R.  A.,  1926.    Whitney,  W.  R.,  1924. 
Carty,  J.  J.,  1925.  Crew,  Henry,  1927. 

COMSTOCK  PRIZE  AWARDS. 

R.  A.  Millikan,  1913.  S.  J.  Bamett,  1918. 

THE   HARSH  FUND. 
[120,000.] 

Original  research  in  the  natural  sciences.' 
Meniam,  J.  0.  (chairman),  1925.  Clarke,  J.  M.,  1923. 

Schuchert,  Charles,  1924. 

THE  A0A88IZ  FUND. 

[$50,ooa] 

General  uses  of  the' academy. 

AQASSIZ  MEDAL  AWARDS. 

Johan  Hjort,  1913.  Albert  I,  Prince  of  Monaco,    C.  D.  Sigsbee,  1920. 

1918. 

THE   MURRAY  FUND. 
[16,000.] 

Agassiz  medal  and  contributions  to  oceanography. 
Dall,  W.  H.  (chairman),  1924.  Davis,  W.  M.,  1925.  Mayor,  A.  G.,  1923. 

THE   MARCELLUS   HARTLEY  FUND. 
[$1,200.] 

Medal  for  eminence  in  the  application  of  science  to  the  public  wel&re. 

Stratton,  8.  W.  (chabrman),  1925.  Pupin,  M.  I.,  1924.  Osbom,  H.  F.,  1924. 

Angell,  J.  R,  1925.    Welch,  W.  H,  1923.    Taylor,  D.  W.,  1923. 
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PUBLIC  WBLFARB  MEDAlL  AWARDS. 

(In  memoiy  of  Marcelius  Hartley.) 

G.  W.  GoeUuds,  1914.  Cleveland  Abbe,  1916.  8.  W.  Steatton,  1917. 

W.  C.  Gorgas,  1914.  Giffoid  Pinchot,  1916.  Herbert  Hoover,  1929. 

.    C.  W.  StOcB,  1921. 

THE  DANIEL  OIRAUD  BLUOT  WXTSD, 
[18,000.] 

Medal  and  hcnorarium  for  most  mmtoridos  woric  in  zoology  or  paleontology  pabliriiBd 

in  each  year. 

Osbom,  H.  F.  (chairman).  ^  Lucas,  F.  A.  Wakott*  0.  D. 

DANIEL  OntAUD  ELUOT  MEDAL  AWABD8. 

F.  M.  Chapman,  1918.  William  Beebe,  1919.  Othenio  Abel,  1921. 

Rt>bert  Ridgway,  1920. 

THE  MART  CLARK  THOMPSON  FUND. 

[110,000.] 

Medal  for  meet  important  sendees  to  geology  and  paleontology. 

Claike,  J.  M.  (chairman),  1925.        Lindgren,  W.,  1923.        Osbom,  H.  F.,  1921 

MART  CLARK  THOMPSON  MEDAL  AWARDS. 

0.  D.  Walcott,  1921.   , 

THE  JOSEPH  HBNRT  FUND. 
[140,000.] 

To  assist  meritorious  investigators,  especially  in  the  direction  of  origiDal  ressaidL 

Durand,  W.  F.  (chairman).         *        Davenport,  C.  B.  Merriam,  J.  C. 

Day,  Arthur  L.  McClung,  C.  E. 

I  Mot  a  member  of  tbe  academy. 
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JwM  30,  1922. 

Dftto 
ofeleo- 

Abbot,  0.  G.,  Smithsonian  Institution,  Washington,  D.  C 1916 

Abbot,  H.  L.,  23  Berkeley  Street,  Cambridge  38,  Mass 1872 

Abel,  J.  J.,  Johns  Hopkins  Uhiversity,  Baltimore,  Md 1912 

Adams,  W.  S.,  Solar  Observatory  Office,  Pasadena,  Calif 1917 

Aitken,  R.  G.,  lick  Observatory,  Mount  Hamilton,  Calif 1918 

Ames,  J.  S.,  Johns  Hopkins  University,  Baltimore,  Md 1909 

Angell,  J.  R.,  Yale  University,  New  Haven,  Conn 1920 

Bailey,  L.  H.,  Ithaca,  N.  Y 1917 

Bancroft,  W.  D.,  7  East  Avenue,  Ithaca,  N.  Y 1920 

Bamaid,  E.  E.,  Yerkls  Observatory,  Williams  Bay,  Wis 1911 

Barus,  Carl,  Brown  University,  Providence,  R.  1 1892 

Baxter,  G.  P.,  T.  J.  Coolidge,  jr.,  Memorial  Laboratory,  Cambridge,  Mass 1916 

Bell,  A.  Graham,  1331  Connecticut  Avenue,  Washington,  D.  C 1883 

Benedict,  F.  G.,  Nutrition  Laboratory,  Boston  17,  Mass 1914 

Berry,  E.  W.,  Johns  Hopkins  University,  Baltimore;  Md. 1922 

Birkhoff,  G.  D.,  Harvard  University,  Cambridge,  Mass 1918 

Blichfeldt,  H.  F.,  Stanford  University,  Calif 1920 

Bliss,  G.  A.,  University  of  Chicago,  Chicago,  111 1916 

Boas,  Franz,  Columbia  University,  New  York  City 1900 

Bogert,  M.  T. ,  Columbia  University,  New  York  City 1916 

Boltwood,  B.  B.,  Yale  University,  New  Haven,  Conn 1911 

Bolza,  O.,  Reich^rafenstr.  10,  Freiburg,  Germany 1909 

Bridgman,  P.  W.,  Jefferson  Physical  Laboratory,  Cambridge,  Mass 1918 

Britton,  N.  L.,  New  York  Botanical  Gardens,  New  York  City 1914 

Burgess,  G.  E.,  Bureau  of  Standards,  Washington,  D.  C 1922 

Calkins,  G.  N.,  Columbia  University,  New  York,  N.  Y 1919 

Campbell,  D.  H.,  Stanford  University,  Calif 1910 

Campbell,  W.  W.,  lick  Observatory,  Mount  Hamilton,  Calif 1902 

Cannon,  W.  B.,  Harvard  University,  Cambridge,  Mass 1914 

Carlson,  A.  J.,  University  of  Chicago,  Chicago,  111 1920 

Carty,  J.  J.,  American  Telegraph  &  Telephone  Co.,  New  York  City 1917 

Castle,  W.  E.,  186  Payson  Road,  Belmont,  Mass 1915 

Cattell,  James  McK.,  Garrison,  N.  Y 1901 

Chamberlin,  T.  C,  University  of  Chicago,  C^cago,  111 1903 

Chandler,  C.  F.,  Columbia  University,  New  York  City 1874 

Chapman,  F.  M.,  American  Museum,  Natural  History,  New  York  City 1921 

Chittenden,  R.  H.,  Sheffield  Scientific  School,  New  Haven,  Conn 1890 

Clarke,  F.  W.,  United  States  Geological  Survey,  Washington,  D.  C 1909 

Clarke,  J.  M.,  State  Museum,  Albany,  N.  Y 1909 

Cole,  Rufus,  Rockefeller  Hospital,  New  York  aty 1922 

Comstock,  G.  C. ,  Washburn  Observatory,  Madison,  Wis 1899 

Conklin,  E.  G.,  Princeton,  N.J 1908 

Coulter,  J.  M.,  University  of  Chicago,  Chicago,  111 1909 

Councilman,  W.  T.,  Harvard  Medical  School,  Boston,  Mass 1904 

Crow,  Henry,  Northwestern  University,  Evanston,  111 1909 
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CroflB,  Whitman,  101  East  Kirke  Street,  Chevy  Chase,  Md 1908 

Curtis,  H.  D.,  Allegheny  Observatory,  Pittsbur^i,  Pa 191» 

Culling,  Harvey,  Harvard  Univereity,  Cambridge,  Mass 1917 

Dall,  W.  H,,  Smithsonian  Institution,  Washington,  D.  C 1897 

Dana,  E.  S.,  Yale  University,  New  Haven,  Conn 1884 

Davenport,  C.B.,  Cold  Spring  Harbor,  N.Y 1912 

Davis,  W.  M. ,  31  Hawthorn  Street,  Cambridge  38,  Mass 1904 

Day,*A.  L.,  2801  Upton  Street,  Washington,  D.  C 1911 

Dewey,  John,  Columbia  University,  New  York  City 1910 

Dickson,  L.  E.,  University  of  Chicago,  Chicago,  111 1913 

Donaldson,  H.  H.,  Wistar  Institute  of  Anatomy,  Philadelphia,  Pa 1914 

Duane,  W.,  Harvard  University,  Cambridge,  Mass 1920 

Dunn,  Gano,  43  Exchange  Place,  New  York  City 1919 

Ihirand,  W.  F.,  Leland  Stanford  Univenrity,  Calif 1917 

Eisenhart,  L.  P.,  Princeton  University,  Princeton,  N.  J 1922 

Elkin,  W.  L.,  206  Livingston  Street,  New  Haven,  Conn 1917 

Emmet,  W.  Le  Roy,  G^eral  Electric  Co.,  Schenectady,  N.  Y.t 1921 

Erlanger,  Joseph,  Washington  University,  St.  Louis,  Mo 1922 

Fewkes,  J.  W.,  Bureau  of  American  Ethnology,  Washington,  D.  C 1914 

Flexner,  Simon,  Rockefeller  Institute,  New  York  City 1908 

Folin,  Otto,  Harvard  Medical  Sdiool,  Boston,  Mass 1916 

Forbes,  Stephen  Alfred,  Urbana,  111 1918 

Franklin,  E.  C,  Leland  Stanford  Univemty,  Calif 1914 

Freeman,  John  Ripley,  Providence,  R.  1 1918 

Frost,  E.  B.,  Y«rkes  Observatory,  Williams  Bay,  Wis 1906 

Qombeig,  Moses,  University  of  Michigan,  Ann  Arbor,  Mich 1914 

Gooch,  Frank  A.,  291  Edwards  Street,  New  Haven,  Conn 1897 

Goodale,  George  L.,  Harvard  University,  Cambridge,  Mass 1890 

Hale,  George  E.,  Solar  Observatory  OflSce,  Ptoadena,  Calif 19Q2 

Hall,  Edwin  H.,  Harvard  University,  Cambridge,  Mass 1911 

Hall,  G.  S. ,  Clark  University,  Worcester,  Mass 1915 

Habted,  W.  S.,  Johns  Hopkins  Medical  School,  Baltimore,  Md 1917 

Harkins,  W.  D.,  University  of  Chicago,  Chicago,  111 1921 

Harper,  R.  A.,  Columbia  University,  New  York  City 1911 

Harrison,  Ross  G.,  Yale  University,  New  Haven,  Coim 191S 

Hastings,  C.  S.,  Yale  University,  New  Haven,  Coim 18^ 

Hayford,  J.  F.,  Northwestern  University,  Evanston,  111 1911 

Hektoen,  Ludvig,  637  South  Wood  Street,  Chicago,  111 1918 

Henderson,  L.  J.,  Harvard  University,  Cambridge,  Mass 1919 

Hemck,  C.  J.,  University  of  Chicago,  Chicago,  111 191S 

Hillebrand,  W.  F.,  Bureau  of  Standards,  Washington,  D.  C 1906 

Holmes,  W.  H.,  United  States  National  Museum,  Washington,  D.  C 1905 

Hoover,  H.  C,  Secretary  of  Comment,  Washington,  D.  C 1921 

Howard,  L.  O.,  United  States  Department  of  Agriculture,  Washington,  D.  C . .  1916 

Howell,  W.  H.,  School  of  Hygiene  and  Public  Health,  Baltimore,  Md 190i 

HrdLi6ka,  Aled,  United  States  National  Museum,  Washington,  D.  C 1921 

Hulett,  G.  A.,  Princeton  University,  Princeton,  N.  J 1922 

Hunt,  Reid,  Harvard  Medical  School,  Boston,  Mass 1919 

Jackson,  Charles  L.,  383  Beacon  Street,  Boston,  Mass 1S83 

Jennings,  H.  S.,  Johns  Hopkins  University,  Baltimore,  Md 1914 

Jewett,  F.  B.,  Western  Electric  Co.,  New  York,  N.  Y 191S 

Johnson,  T.  B.,  Yale  University,  New  Haven,  Conn 1915 
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Jones,  L.  R.,  University  of  Wisconsin,  Madison,  Wis 1920 

Jones,  Walter,  Johns  Hopkins  Univefsity,  Baltimore,  Md 1918 

Kasner,  Edward,  Columbia  University,  New  York  City * 1917 

Kemp,  James  F.,  Columbia  University,  New  York  City 1911 

Kennelly,  A.  E.,  Harvard  University,  Cambridge,  Mass. . : 1921 

Kofoid,  C.  A.,  University  of  California,  Berkeley,  Calif - 1922 

Kohler,  E.  P.,  Harvard  University,  Cambridge,  Mass 1920 

Langmuir,  Irving,  General  Electric  Co.,  Schenectady,  N.  Y 1918- 

Leith,  C.  K.,  University  of  Wisconsin,  Madison,  Wis 1920 

Leuschner,  A.  0.,  University  of  California,  Berkeley,  Calif 1913 

Levene,  P.  A.  T.,  Rockefeller  Institute,  New  York  City 191B 

Lewis,  G.  N.,  University  of  California,  Berkeley,  Calif 1913 

Lillie,  F.  R.,  University  of  Chicago,  Chicagb,  111 1915 

Lindgren,  Waldemar,  Massachusetts  Institute  of  Technology,  Cambridge,  Mass.  1909 

Loeb,  Jacques,  Rockefeller  Institute,  New  York  City 1910 

Lusk,  Graham,  Cornell  University  Medical  College,  New  York  City 1915 

Lyman,  Theodore,  Harvard  University,  Cambridge,  Mass 1917 

MacCallum,  W.  G.,  Johns  Hopkins  Hospital,  Baltim<Me,Md 1921 

McClung,  Clarence  E. ,  University  of  Pennsylvania,  Philadelphia,  Pa 1920 

McCollum,  E.  v.,  Johns  Hopkins  Medical  School,  Baltimore,  Md 1920 

Mark,  Edward  L.,  109  Irving  Street,  Cambridge,  Mass 1903 

Mendel,  L.  B.,  Yale  University,  New  Haven,  Conn 1913 

Mendenhall,  C.  E.,  University  of  Wisconsin,  Madison,  Wis 1918 

Mendenhall,  T.  C,  329  North  Chestnut  Street,  Ravenna,  Ohio 1887 

Meiriam,  C.  Hart,  1919  Sixteenth  Street,  Washington,  D.  C 1902 

Merriam,  J.  C,  Carnegie  Institution,  Washington,  D*  C 1918 

Merrill,  G.  P.,  United  States  National  Museum,  Washington,  D.  C 1922 

Menitt,  Ernest,  Cornell  University,  Ithaca,  N.  Y 1914 

Michael,  Arthur,  219  Parker  Street,  Newton  Center,  Mass 1889 

Michdson,  A.  A.,  University  of  Chicago,  Chicago,- 111 1888 

Mill^,  D.  C,  Case  School  of  Applied  Science,  Cleveland,  Ohio 1921 

Miller,  G.  A.,  University  of  Illinds,  Urbana,  111 1921 

MiUikan,  R.  A. ,  CalifcHiiia  Institute  of  Technology,  Pasadena,  Calif 1915 

Moore,  E.  H.,  University  of  Chicago,  Chicago,  111 1901 

Morgan,  T.  H.,  Colimibia  University,  New  York  City 19(J9 

Morley,  Edward  W.,  West  Hartford,  Conn 1897 

Morse,  Edward  S.,  Salem,  Mass 1876 

Moulton,  F.  R.,  University  of  Chicago,  Chicago,  111 1910 

Nichols,  E.  L.,  Cornell  University,  Ithaca,  N.  Y 1901 

Nichols,  E.  F.,  Nela  Research  Laboratory,  Cleveland,  Ohio 1908 

Noyee,  A.  A. ,  California  Institute  of  Technology,  Pasadena,  Calif 1905 

Noyes,  W.  A.,  University  of  Iltinois,  Urbana,  111 1910 

OsbcMii,  H.  F.,  American  Museum  of  Natural  History,  New  York  City 1900 

OelxMme,  T.  B. ,  Agricultural  Experiment  Station,  New  Haven,  Conn 1910 

Osgood,  W.  F.,  Harvard  University,  Cambridge,  Mass 1904 

Osterhout,  W.  J.  V.,  Harvard  Univeredty,  Cambridge,  Mass 1919 

Parkw,  G.  H.,  16  Berkeley  Street,  Cambridge,  Mass 1913 

Peari,  Raymond,  626  St.  Paul  Street,  Baltimose,  Md 1916 

Pierce,  G.  W.,  Harvard  University,  Cambridge,  Mass 1920 

Prudden,  T.  M.,  160  West  Fifty-ninth  Street,  New  York  aty 1901 

Pumpelly,  Raphael,  Gibbs  Avenue,  Newport,  R.  1 1872 

Pupin,  M.  I.,  Columbia  Umveeaity,  New  Yoric  City 1905 
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ofelae 


lUiuoiDe,  F.  L.,  United  StatM  Geological  Bmvcy,  Wartiingioii,  D.  0 1914 

Reid,  H.  F.,  Johns  Hopkins  Uni^rsnity,  BaHimoro,  Md 1912 

Ramsen,  Iia,  Johns  Hopkins  UniT^earaty,  Baltiinate,  M4 1882 

Richards,  T.  W.,  Wolcott  Gibbe  Memoriml  liibontory,  Oambridge,  Mass I8» 

Radgway,  Robert,  1030  SouHiMoc^m  Street,  (Mney.m 1917 

Robinson,  B.  L.,  Harvard  Univeraity,  Gambiidge,  IUsb. 1921 

Russell,  H.  N.,  Princeton  Univenity,  Princeton,  N.  J 1918 

Ryan,  H.  J. ,  Stanford  Univeiaty ,  Stanloni,  Calif 1920 

Sajgent,  C.  S. ,  Arnold  Arboretum,  Jainaica  PlaiM,  Mass 1895 

Schlesinger,  Frank,  Yale  Univenity  Obeervatory,  New  Haven,  Conn 1916 

.Schuchert,  Charles,  Yale  Unhrenity,  New  Haven,  Conn 1910 

Scott,  W.  B. ,  Princeton  Univenity,  Princeton,  N.  J 1906 

Scares,  F.  H . ,  Mount  Wilson  Observatory,  PisadeiMk,  Calif 1919 

Seashore,  C.E.,  State  Univenity  of  Iowa,  lowft  City,  Iowa 19K 

Setchell,  W.  A. ,  University  of  Oaiifomia,  Berkeley,  Calif 1919 

Slipher ,  Y.  M. ,  Lowell  Observatory,  Flagstaff,  Ari« 1^1 

Smith,  Alexander,  Columbia  Univeiity,  New  York  City 1915 

Smith,  Edgar  F.,  University  of  Pennsylvania,  Philadelphia,  Pa.... 1899 

Smith,  Erwin  F.,  Bureau  of  Plant  Industry,  WasUngton,  D.  C 191S 

Smith,  Theobald,  Rockefeller  Institute  lor  Medical  Research,  Princeton,  N.  J . .  1908 

Squier,  G.  0.,  Chief  Signal  Officer,  United  States  Army,  Washington,  D.  C . . .  1919 

Stebbins,  Joel,  Washburn  Observatory,  Madison,  Wis 192D 

StLegUtz,  Julius,  University  of  Chicago,  Chicago,  111 1911 

Stillwell,  L.  B.,  143  Liberty  Street,  New  Yorit  (Xty 1921 

Stockard,  C.  R.,  Cornell  University  Medical  School,  New  York  aty 19^ 

Story,  William  E. ,  Clark  University,  Worcester,  Mass 190S 

Stratton,  S.  W. ,  Bureau  of  Standards,  Washington,  D.  C 1917 

Swasey,  Ambrose,  5701  Carnegie  Avenue,  Cleveland,  Ohio 1922 

Taylor,  D.  W.,  Department  of  the  Navy,  Washington,  D.  C 191S 

Thaxter,  Roland,  Harvard  Univenity,  Cambndge,  Mass 1912 

Thomson,  Elihu,  Swampscott,  Mass 1907 

Thomdike,  E.  L.,  Cdimibia  University,  New  York  City 1917 

Trelease,  William,  Univeraity  of  lUiaois,  Urbana,  HI 1932 

Trowbridge,  Augustus,  Princeton  University,  Princeton,  N.  J 1919 

^Trowbridge,  John,  Harvard  Unrreraty,  Candi>ridge,  Mass 1878 

inrich,  E.  0.,  United  States  Geological  Surv^,  Washington,  D.  C 1917 

VanSlyke,  D.  D.,  Rockefeller  Institute,  New  York  City 1921 

Van  Vleck,  E.  B . ,  Univenity  of  Wiscouain,  Maitison,  Wis 1911 

Vaughan,  T.  W.,  United  SUtes  National  Museam,  Washington,  D.  0 1921 

Yaughan,  V.  C,  Univenity  of  MieUgan,  Asm  Arbor,  Mich 1915 

Veblen,  Oswald,  Princeton  Universty,  Princeton,  N*  J 1919 

Verrill,  A.  E.,  Whitney  Avenue  and  Central  Avenue,  New  Haven,  Conn 1S72 

Walcott,  C.  D. ,  Smithsonian  Instttntion,  Wn^hington,  D.  C 1896 

Washington,  H.  S.,  Gec^ysical  Laboratory,  WasUngton,  D.  C 19n 

Webster,  Arthur  G. ,  Clark  Univenity,  Worcester,  Mass 1903 

Welch,  William  H.,  807  St.  Pa«l  Street.  Baltimore,  Md 1896 

Wells,  Horace  L.,  Yale  Univeraity,  N^  Haven,  Conn. 19(e 

Wheeler,  W.  M.,  Harvard  Univenity,  Cambridge,  Maes 1912 

White,  David,  United  States  Oeologieal  Survey,  Washington.  D.  0 1912 

White,  H.  S.,  VassarCoaege,Pou^eepsie,  N.  Y 1«5 

Whitney,  W.  R. ,  General  Electric  Co. ,  Sdienectady,  N.  Y 1917 

Wilczynski,E.  J.,  University  of  Chicago,  Chicago,  111 1919 
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Willifl,  Bailey,  Leland  Stanford  University,  Stanford,  Calif 1920 

Wilson,  Edmund  B.,  Columbia  University,  New  York  City 1899 

Wilson,  Edwin  B.,  240  Longwood  Avenue,  Boston  17,  Mass 1919 

Wood,  R.  W. ,  Johns  Hopkins  University,  BaltimcMre,  Md. 1912 

Woodward,  Robert  S.,  Carnegie  Institution,  Washington,  D.  C 1896 

Woodworth,  R.  S.,  Columbia  University,  New  York  City 1921 

Wright,  W.  H.,  lick  Observatory,  Mount  Hamilton,  Calif 1922 

HONOBART  MBMBER. 

Smith,  Sidney  I.,  Yale  University,  New  Haven,  Conn. 1884 

FOREIGN  A8800IATB8. 

Adams,  F.  D.,  McGiU  University,  Montreal,  Canada 1920 

Arrfaenius,  S.  A.,  Nobelinstitut,  Stockholm 1908 

BaiTois,  Charles,  Universite,  Lille. 1908 

Bateson,  W.,  John  Innes  Horticultural  Institute,  Merton  Park,  Surrey 1921 

Br^igger,  W.  C,  Univerdtet,  Christiania 1903 

De  Vries,  Hugo,  Lunteren,  Holland 1904 

Deslandres,  Henri,  Astrophysical  Observatory,  Meudon 1918 

Dewar,  Sir  James,  University,  Cambridge,  England 1907 

Eijkman,  Christian,  University  of  Utrecht,  Utrecht,  HoHand 1921 

Einstein,  Albert,  University  c^  Berlin,  Berlin,  Germany 1922 

ForB)rth,  A.  R.,  Imperial  College  of  Science  and  Technology,  London 1907 

GeiHe,  Sir  Archibald,  Haslemere,  Surrey 1901 

Groth,  Paul  von,  Universitftt,  Munich , 1905 

Heim,  Albert,  Zuridi 1913 

Hilbert,  David,  Universitat,  Gottingen 1907 

Klein,  Felix,  Universitftt,  Gottingen 1898 

Koswl,  Albrecht,  Hmdelberg 1913 

Ktkstner,  Karl  Friedric^,  Bonn 1913 

Lacroix,  F.  A.  A.,  Musee  d'Histoire  Naturdle,  Paris 1920 

Lankeeter,  Sir  E.  Ray,  44  Oakley  Street,  Chelsea,  S.  W.  3,  London 1903 

Larmor,  Sir  Joseph,  St.  Johns  Cc^ege,  Cambridge 1908 

[x>rentz,  Hendrik  Anton,  Rijks  Universiteit,  Leiden 1906 

Dnnee,  Heike  Kammerlingh,  University  of  Leiden,  Leiden 1920 

)8twald,  Wilhelm,  Groesbothen  bei  Leipzig 1906 

i^avlov,  I.  P.,  Institute  for  Experimental  Medicine,  Petrograd 1908 

>enck,  Albrecht,  Universitat,  Berlin 1909 

Heard,  Charles  Emile,  Universite,  Paris 1903 

hrain,  Sir  David,  Royal  Botanic  Gardens,  Kew,  Surrey 1920 

tamon  y  Cajal,  Santiago,  University  of  Madrid,  Madrid 1920 

tutherfdrd,  Sir  Ernest,  Newnham  Cottage,  (^een's  Road,  Cambridge 1911 

chaster,  Sir  Arthur,  Yeldall,  Twyford,  Berkshire 1913 

eeliger,  Hugo  Ritter  von,  Universitat,  Munidi 1908 

liomson,  Sir  Joseph,  University,  Cambridge 1903 

'ol terra,  Vito,  Universlta,  Rcnne 1911 

jm  der  Waals,  Johannes  D.,  Amsterdam 1913 

folf,  Max  F.  J.  C,  Heidelberg 1913 
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Medalua. 


Tflir 
awwdfld. 


A  hoi,  otlu-mo  I 

Abbot,  Charles  Oreelev 

Adams,  Walter  Sidnev 

Barnett.  Samuel  Jackson  ' 

Baebe,  William  I 

Bngg.Slr  William  Henry  i 

CampUu,  WlUiam  Wallace 

Chapman,  Frank  ICldiler 

Deskndra,  Henri 

Einstein,  Albert 

Fftbr>',Charleai. 

Fowler.  Alfred  1 

Ooethals,  Qeoree  WashingtcQi 

Hale.  Geor^  EUery 

Hjort,  Johani 

Hoover,  Herbert 

KaptejTi ,  John  C 

Le»ischner,  Armin  Otto 

Margerio,  Emmanuel  del. 

Merrill,  George  Perkins 

MieheLson,  Albert  Abraham 

Millikan,  Robert  Andrews 

Pinchot,  Gifford  1 

Ridgway.  Robert 

Russell  J  ilennr  Norris 

Rutherford,  Sir  Ernest 

Sigsbcc,  Rear  Admiral  Charles  Dwi«|it,  U.  B.  Navy ».. 

Stebbins.  Joel 

Stiles,  r  hades  Warden  1 

Stratton ,  Samuel  Weelev 

Walcott,  Charles  Doolitlle 

Zeenaan,  Pleteri 


EUioi 

Draper 

Draper 

Comstock. 

Elliot 

Bftmard... 

Draper 

Elliot 

Draper 

Barnard... 
Draper.... 
Draper.... 
Wettkre... 

Draper 

Ael«ix 

WatsoD... 
WatsoQ... 
Tbompocn. 
Smith,.... 

Draper 

Comstock. 
Welfare... 

Elliot 

Draper 

Barnard... 
A«M8ix... 
Draper — 
Welfare... 
Welfare... 
ThompsoQ 
Draper 


ItlO 

ms 
ms 
m» 

ltl4 
1913 

mi 
vm 
m 

1914 
I9M 
1913 

vm 
wa 

I9U 

1913 

tm 
wa 
mz 

19M 
19» 

19a 


1915 

nn 

917 
19K1 
19& 


1  Not  member  or  f orei^  associate  of  the  academy. 
Decea$edmember$, 


Date  of 
electioo. 


Date  of 
eleetian.  ' 


Date  of 
death. 


Abbe,  Cleveland 

Agassis,  Alexander 

Agassis,  Louis 

Atkinson,  George  Francis. 

Alexander,  J.  H 

Alexander,  Stephen 

Allen,J.A 

Armsby,  H.  P 

Bache,  Alexander  Dallas . 

Baird,  Spencer  F 

Barker,  George  F 

Barnard,  F.  A.  P 

Barnard,  J.  G 

Barrel],  Joseph 

Bartlett,  W.  H.  C 

Becker,  George  Ferdinand 
Beecher,  Charles  Emerson 

Billings,  John  S 

Bdcber,  Maxime 

Boss,  Lewis 

Bowditch,  Henry  P. . .i .. 

Branner,  J.  C 

Brewer,  WUllam  H 

Brooks,  Willianv  Keith . . . 


187S 
1860 

0) 
1018  s 

0) 

0) 
1876  « 

ioao> 
0) 
1864 
1876  > 
(i,t) 
0) 

1919  s 
0) 

1901  < 
1899 
1883 
1909  < 
1889 
1887* 
1905  s 
1880* 
1884 


Oct. 
Mar. 

Dec 
Nov. 
Mar. 
Jane 
Aug. 
Oct. 
Feb. 
Aug. 
May 
Apr. 
May 
May 
Feb. 
Apr. 
Feb. 
Mar. 
Sept. 
Oct. 
Mar. 
Mar. 
Nov. 
Nov. 


28,1916 
27,1910 
14,1873 
14,1918 

2,1867 
25,1883 
29,1921 
19, 1921 
14,1867 
19,1887 
24, 1910 
27,1889 
14,1882 

4,1919 
11,1893 
20, 1919 
14,1904 
11,1913 
12, 1918 

6,1912 
13,1911 

1,1922 

2, 1910 
12,1906 


Brown-SeQuard,  Chas.  E . 

Brush,  Qeonce  Jarvis 

Bomstead,  Henry  A 

Casey,  Thomas  L 

CaswtoU,  Alexis 

Chandler,  Seth  Cark> 

Chauvenet,  William 

Clark,  Henry  James 

Clark,  William  B 

Coflln,  James  H 

Cofnn,  J.  H.  C 

Comstock,  Cyrus  B 

Cook,  George  H 

Cooke,  Josiah  P 

Cope,  Edward  D 

Coues,  Elliott 

Crafts,  James  M 

!  Dalton,J.C 

Dana,  James  D 

Davidson,  George 

Davis,  Charles  H 

Draper,  Henry 

Draper,  John  W 

Dutton,  C.  E 


1868 
1868  > 
1913  s 
1800 

0) 
1888  > 

0) 
1872 
1908 
1860 

0) 

1884 

1887 

1872 

1872  s 

1877 

1873 

1864 

0) 
1874  s 

0) 
1877 
1877 
1884* 


Apr.  2,1§94 
Feb.  «,I9C 
Dec  81,UaD 
Mar.  26,1896 
Jan.  8,1S77 
Dec  31,1913 
Dec  13,1S7: 
July  i,isr9 
Juty  27,1913 
Feb.  6,1573 
Jan.  8,1990 
May  29,  mo 
Sept.  21,1889 
SepC  3,1891 
Apr.  12,  UB: 
Dec  25,199* 
June  21,19tT 
Feb.  2,1SS» 
14. 1» 
2,1911 
18,1577 
30,l«2 
4,1  jess 
4,1912 


Apr. 
Dec. 
Ftb. 
Nov. 
Jan. 
Jan. 


>  Charter  members,  Mar.  3, 1863. 


>  Biographical  memoirs  have  not  been  presented. 
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Date  of 
election. 


Date  of 
death. 


Date  of 
dectkn. 


Date  of 
death. 


Eads,  James  B 

Emmons,  Samuel  F 

Engelmann,  George 

Parlow,W.G 

FerreLWDMam 

Fraser,  J<dm  Fries 

Oabb,  William  H 

Genth,F.A 

Glbbs,  Joslah  WiMard. ... 

Glbbs,  Woloott 

Gilbert,  Grove  Karl 

Oilly  Theodore  Nicholas. . 
omiss,  James  Melville .... 

Goode,  G.  Brown 

Gould,  Augustus  A 

Oouid,  Benjamin  A 

Oray,Aaa 

Guyot,  Arnold 

Hadley,  James. 

Hague,  Arnold 

Haldeman,S.  8 

Hall,  Asaph 

Hall,  James 

Hayden,  F.V 

Henry,  Jos^h 

Hilgard,  Eugene  W 

Hilgard,  Jultos  E 

Hill,  GeorgB  William 

Hill,  Henry  B 

Hitdioock,  Edward 

Holbrook,J.  £ 

Holden,Edward  Singleton 

Howe,H.M 

:Hubberd,  J.  8 

Humphreys,  A.  A 

Hcint,T.Stery 

Hyatt,  Alpheus 

Iddlngs,  Joseph  P 

James,  Williams* 

Jolmson,B.W 

KeeIer,J.  E 

King,  Clarence. 

Kirtland,  Jared  P 

Lanie,  J.  Homer 

LAiigley,  Samuel  P 

L,ea ,  Matthew  Carey .. . 

[>e  CoQte,  John 

Le  Ck>nte,  JohnL...... 

Ue  Conte,  Joseph 

Ueldy,  Joseph 

Lesley,  J.  Peter 

Lesquereux,  Leo. 

:x>iigstreth,  Miers  F. . . 


1872 
1802 

0) 

1879  « 
1868 

0) 
1876 
1872 
1879 

0) 

1883* 
1873 

C) 
1888 

0) 

0) 

(*) 
1872 
1886 
1876 
1875 
Oft) 
1873 

0) 
1872 

(») 
1874 
1888 

0) 
1868 
1885 
J917« 

0) 

0) 

1873  « 
1875 
1807* 
1903 
1866 
1900 
1876 
1866 
1872 
1876 
1802 
1878 

(») 
1876 

0) 

0) 
1864 

0)' 


Mar.  8, 
Har.  28, 
Feb.  4, 
June  3, 
Sept.  18, 
Oct.  12, 
May  30, 
Feb.  2, 
Apr.  28, 
Dec.  9, 
May  1, 
Sept.  25, 
Feb.  9, 
Sept.  6, 
Sept.  15, 
Nov.  26, 
Jan.  30, 
Feb.  8, 
Nov.  14, 
May  16, 
Sept.  20, 
Nov.  22, 
Aug.  7, 
Dec.  22, 
May  13, 
Jan.  8, 
May  9, 
Apr.  16, 
Apr.  6, 
Feb.  27, 
Sept.  8, 
Mar.  16, 
May  14, 
Aug.  16, 
Dec.  27, 
Feb.  12, 
Jan.  15, 
Sept.  8, 
Aug.  26, 
July  21, 
Aug.  12, 
Dec.  24, 
Dec.  10, 
May  3, 
Feb.  27, 
Mar.  15, 
Apr.  29, 
Nov.  15, 
July  6, 
Apr.  30, 
June  1, 
Oct.  20, 
Dec.  27, 


I  Charter  members.  Mar.  3, 1863. 

*  Biographical  memoirs  have  not  been 

•  Resigned  1873. 


1887  Loomis,  EUas 

1911     Levering,  Joseph 

1884     Lyman,  Theodore 

1919  Mahan,D.H 

1891     Man,FranklinP 

1872     Marsh,  G.P 

1878     Marsh,  O.C 

1893     Mayer,  Alfred  M 

1903     Mayor,  A.  O 

1908  Meek,F.  B 

1918     Meigs,  M.C 

1914  Meltzer,  Samuel  James . . . 

1865  Mlnot,  Charles  Sedgwick. . 
1896     MltcheU,Henry 

1866  Mitchell,  Silas  Weir 

1896     Morgan,  Lewis  H 

1888  Morse,  Harmon  N 

1884     MortoBfHeBry 

1872     Nef,JohnUlric.. 

1917     Newberry,  J.  8 

1880     Newoomb,  Sim<m 

1907     Newton,H.  A 

1898     Newton,  John 

1887     Norton,  William  A 

1878     Oliver,  James  E 

1916     Packard,  A.  8 

1890  Pei^eld,  Samuel  L 

1914     Peters,  C.H.F 

1903     Peiiee,  Benjamins 

1864  Peiro^  BecU&min  Osgood. 

1871     PIckerMg,  Edward  C 

1914     Pierce,  Charles  S.  S 

1982     Pirsson,  Louis  V 

1863     Pourtales,  L.  F 

Powell,  John  W 

1802  Putnam,  Frederick  W.... 

1902  Rodgen,John 

1920  Bogefs,  Fairman 

1910     Rogers,  Eobert  E.< 

1909  Rogers,  William  A 

1900  Rogers,  WlUiam  B.» 

1901  Rood,OgdenN 

1877     Rosa,E.  B 

1880     Rowland,  Henry  A 

1906     Royce,Joslah 

1807     Rutherturd,  Lewis  M 

1801     8sA>iiie,WaUaoeC.W 

Sazton,  Joseph 

1901     Schott,  Charles  A 

1891  Scudder,  Samuel  H 

1903  SeUers,  William 

1889  Sillbnan,  BenJ.,  sr 

1801     SilIiman,Benj.,Jr 

*  Dropped  — , 

presented.  *  Dropped  — , 


1878 
1873 
1872 
•(0 
1907  « 
1886 
1874* 
1872 
1916* 
1869 
1866 
1912* 
1807 
1886  < 
1865- 
1875 
1907  « 
1874 
1904  s 
0) 

1869* 
0) 
1876 
1873 
1872 
1872 
1900 
1876  s 

1906 
1873  « 

1876  « 
1913  « 
1873 
188a 
1886> 

0) 
0) 
0) 
1885 
0) 
1865 
1913  » 
1881 
1906  • 
0) 

1017  > 
0) 
1872 

1877  « 
1873* 

0) 

0) 

reelected 

reelected 


Aug.  15,1889 
Jan.  18,1802 
Sept.  9,1897 
Sept.  16,18n 
Nov.  17,1917 
July  28,1882 
Mar.  18,1899 
July  13,1897 
June  25,1922 
Dec.  21,1876 
Jan.  2, 1892 
Nov.  8,1920 
Nov.  19,1914 
Dec.  1,1902 
Jan.  4,1914 
Dec.  17,1881 
Sept.  8,1920 
May  9,1902 
Aug.  13,19f5 
Deo.  7,1802 
July  11,1909 
Aug.  12,1806 
May  1,1895 
Sept.  21,1883 
Mar.  27,1896 
Feb.  14,1906 
Aug.  13,1906 
July  18,1890 
Oct.    6,1880 

14,1914 
3, 1919 

20,1914 
8,1919 

19,1880 
Sept.  23, 1903 
Aug.  18,1915 
May  5,1882 
Aug.  22,1900 
Sept.  6,1884 
Mar.  1,1898 
May  30,1882 
Nov.  12,1902 
May  17,1921 
Apr.  16,1901 
Sept.  14,1916 
May  30,1892 
Jan.  10,1919 
Oct.  26,1873 
July  31,1901 
May  17,1911 
Jan.  24,1905 
Nov.  24, 1854 
Jan.  14,1885 
1875. 
1872. 


Jan. 
Feb. 
Apr. 
Deo. 
July 
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Date  of 
election. 


Date  of 
death. 


Date  of 
fllectloQ. 


Dittof 


Smith,  J.  Lawrence. 

Smith,  Rlcbmoiid  Mayo.. 

StimpsoQ,  William 

Strong,  Theodore ..... 

Sullivant,  W.  S 

Torrey,  John 

Totten,J.  Q 

Trowbridge,  William  P. . . 

Trmnbtai,  James  H 

Tookennan,  Edward 

VanBise,C.R 

Walker,  Francis  A 

Warrep,  Q.  K 

Watson,  James  C... 


1S72 
1800* 
1868 
(0 
1872 
0) 
0) 
1872 
1872 
1868 
1902  s 
1878 
1876 
1868 


Oct. 
Nov. 
May 
Feb. 
Apr. 
Mar. 
Apr. 
Aug 
Aug. 
Mar. 
Nov. 
Jan. 
Aug. 
Nov. 


12,1283 
11,1901 
26,1872 

1,1869 
30,1873 
10,1873 
22,1864 
12,1892 

5,1897 
15,1886 
19,1918 

5,1897 

8,1882 
23,1880 


Watson,  Sereno 

Wheeler,  Henry  Lord 

White,  Charles  A 

WhitmaOfCO 

Whitney,  Josiah  D.» 

Whitney,  William  D.»..., 

WiUiston,  Samuel  W 

Winlock,  Joseph. 

Wood,  Horatio  C 

WoodwardyJ.  J 

Worthea,  A.  fl 

Wright,  Arthur  Williams. 

Wyman,  Jewries. 

Young,  Charles  A 


1909  > 

1880 

1896 

0.«) 

1»5> 

1915  « 

Q) 

lg7»> 
1873 
1872 
18S1> 

(») 
18T2 


Mar.  9,UB 

Cot.  m,m 

June  29,  tm 
Dee.  %,m 
Aog.]9,I» 
Jmie2B,»i 

JUDDll^US 

Jan.  3.ia 
Aug.  17,18b 
May  C,1S 
Dec  u,ms 
Sept.  i,]Si 
Jaa.    hm 


1  Charter  members.  Mar.  3, 1803.    *  Biographical  memoirs  have  not  been  presented.    *  Resigned  iSH 


DKCSASEO  FORmON  ASSOCIATS8. 


Adams,  J.  0. 
Airy,  Sir  Geoige  B. 
Argelander,  F.  W.  A. 
Auwere,  G.  F.  J.  Arthur. 
Backlund,  Oskar. 
Baer,  Karl  Ernest  von. 
Baeyer,  Adolf  von. 
Banranda,  Joachin. 
Beaumont,  L.  £lie  de. 
Becquerel,  Henri. 
Berthelot,  M.  P.  E. 
Bertrand,  J.  L.  F. 
Boltzmann,  Liidwig. 
Bomet,  Edouard. 
Boussingault,  J.  B.  J.  D. 
Boveri,  Theodor. 
Braun,  Alexander. 
Brewster,  Sir  David. 
Bunsen,  Robert  W. 
Burmeister,  G.  H.  G. 
Candolle,  Alphonse  de. 
Cayley,  Arthur. 
Ghasles,  Michel. 
Chevreul,  M.  E. 
Olausius,  Rudolph. 
Comu,  Alfred. 
Crookes,  Sir  William. 
Darboux,  Gaston. 
Darwin,  Sir  Geoige  How- 
ard. 
Dove,  H.  W. 
Dumas,  J.  B. 
Ehrlich,  Paul. 
Faraday,  Michael. 
Fischer,  Emil. 


Gegienbaur,  Karl. 
Glyd^n,  Hugo. 
Gill,  Sir  David. 
Hamilton,  Sir  William  Ro- 
wan. 
Helmholtz,  Baron  H.  von. 
HofT,  J.  H.  van't. 
Hofmann,  A.  W. 
Hooker,  Sir  Joseph  D. 
HuggiDS,  6fo  William. 
Huxley,  T.  H. 
Ibafiez,  Carlos. 
Janssen,  J. 
Jordan,  M.  E.  0. 
Joule,  James  P. 
Kekul^,  August. 
Kelvin,  Lord. 
Kirchoff,  G.  R. 
Koch,  Robert. 
KOUiker,  Albert  von. 
Kohlrausch,  Fredrich. 
Kronecker,  Hugo. 
Lacaze-Duthiers,  Henri  de. 
Leuckart,  Rudolph. 
Lie,  Sophus. 
Liebigi  Justus  von. 
Lister,  Lord. 
Loewy,  Maurice. 
Ludwig,  K.  F.  W. 
Marey,  E.  J. 
Mendel6eff,  D.  I. 
Milne-Edwards,  Henri. 
Moissan,  Henri. 
Murchison,  Sir  Roderick  I. 
Murray,  Sir  John. 


Oppober,  Theodore  voo. 
Owen,  Sir  Ricfaard. 
Piuteur,  Louis. 
Peters,  C.  A.  F. 
Pfeffer,  Wilhdm. 
Plana,  G.  A.  A. 
Poincar^,  Jules  He&ti. 
Rammelsbeig,  G.  F. 
Ramsay,  Sir  WiUiaM. 
Rayleigh,  Lord. 
Regnault,  Victor. 
Retzius,  Gustav. 
Reymomi,  Emil  Du  B<bs. 
Richthofen,  F.  von. 
Roeenbusch,    Kari   Han? 

Ferdinand. 
Sachs,  Julius  von. 
Schiaparelli,  Giovaimi. 
Stas,  Jean  Servais. 
Stokes,  Sir  Geoige  G. 
Strasbuiger,  Edouard. 
Struve,  Otto  von. 
Suees,  Eduard. 
Sylvester,  J.  J. 
Tisserand,  F.  F. 
Virchow,  Rudoli^  voo. 
Vogel,  H.  C. 
Waldeyer,  Wilhelm. 
WeierstrasB,  Kirl. 
Weismann,  August. 
Wdhler,  Fredrich. 
Wundt,  WilheUn. 
WOrtz,  Adolph. 
Zirkel,  Ferdinand. 
Zittell,  K.  A.  R.  von. 


Digitized  by 


Google 


DECEASED  MEMBEBS. 
Deceased  medalisti. 


163 


Year 
awarded. 


Abbe,  Cleveland 

Albert  I,  Prince  of  Monaco  I 

Aawers,  O.  F.  J.  Arthur 

Cbandler,  Beth  Carlo 

Oill,  Sir  David 

Gonas,  WUllam  Crawford  i . 
Oocud,  Benjamin  Apthorp. . 

Huffiins,  Sir  William 

Keoer,  James  Edward 

Lcmgley,  Samuel  Pierpont. . 

Newton,  Hubert  Anson 

Pickering,  Edward  Charles.. 
Rowland^  Henry  Augustas. 

Sohoenfeld,  Ed.  > 

Vogel,  Herman  Karl 


Welfare. 
Agassis. 
Watson, 
Watson 
Watson. 
Welfare. 
Watson. 
Draper. 
Draper. 
Draper. 
Smitti.. 
Draper. 
Draper. 
Watoon 
Draper. 


1010 
1918 
1801 
1804 
18B0 
1014 
1887 
1001 
18B0 
1880 


1800 
1880 
1803 


I  Not  member,  or  foreign  associate  of  the  academy. 
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3  2044  106  210  883 


Date  Due 
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